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PREFACE. 


The  tardy  progress  of  Mineralogy  in  this  country,  and  in  England,  pre- 
sents a  striking  contrast  with  its  rapid  advancement  in  continental  Europe. 
The  new  systems  of  classification,  and  the  various  methods  of  crystallographic 
examination,  which  every  passing  year  has  there  produced,  evince  alike  the 
activity  and  penetration  of  its  zealous  cultivators.  The  principles  of  Crys- 
tallography, as  developed  by  the  Abb^  Hauy,  the  memorable  founder  of  this 
Science,  were  immediately,  on  their  publication,  hailed  as  new  light,  and  for 
a  time,  his  methods  of  calculation  were  expounded  by  difi^rcnt  authors,  and 
his  cryst€dlog|raphic  nomenclature  and  notation  very  generally  received.  But 
the  more  elegant  and  much  simplified  systems,  soon  af^er  developed  by  the 
Grerman  philosophers,  and,  at  the  present  time  universally  employed  by  them 
in  all  crystallographic  investigations,  are,  to  a  great  extent,  unknown  in  the 
English  tongue ;  and  wholly  so,  if  we  except  the  valuable  translation  of  Mohs 
by  Haidinger,  and  the  various  memoirs  of  unusual  merit  by  the  latter, 
and  also  by  the  Rev.  Wm.  Whewell.  In  addition  to  these  improvements, 
we  are  also  indebted  to  the  illustrious  Mohs  for  a  Natural  Arrangement  of 
the  Mineral  Species,  by  means  of  which  Mineralogy  has  been  elevated  to  its 
proper  rank  among  the  Natural  Sciences.  The  hope  of  filling^up,  in  some 
degree,  the  existing  blank  in  these  departments  of  American  Mineralogical 
Science,  and  of  contributing  to  its  advancement,  by  combining  the  various  ex- 
cellencies  from  the  most  valuable  works  on  this  Science,  has  induced  the  au- 
thoT  to  oflfer  the  following  Treatise  to  the  American  public. 

The  classiiication  of  the  mineral  species,  which  is  here  adopted,  is  strictly 
a  Natural  Arrangement.  The  superiority  of  this  method  is  exhibited  in  the 
body  of  the  work,  and  in  connection  with  the  remarks  on  Chemical  Classifi- 
cations, in  Appendix  B.  Although  founded  by  Mohs  on  the  external  char- 
acters of  minerals,  it  exhibits,  in  a  considerable  degree,  the  chemical  rela- 
tions of  the  species;  and  those  who  are  aocustomed  to  prefer  a  chemi- 
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cal  arrangement,  will  probably  perceive  that,  in  addition  to  such  qualities  as 
appear  to  recommend  the  chemical  method,  it  possesses  other  advantages  not 
less  important. 

The  changes  which  have  been  made  in  the  nomenclature  of  minerals  appear 
to  be  demanded  by  the  state  of  the  Science.  The  present  names,  excepting 
those  proposed  by  Mohs,  are  utterly  devoid  of  system,  unless  we  may  consider 
such  the  addition  of  the  syllable  ite  to  words  of  various  languages ;  and  even 
this  glimmering  of  system  has  been  capriciously  infringed  by  a  French  min- 
eralogist of  much  celebrity ; — they  seldom  designate  any  quality  or  character 
peculiar  to  the  mineral ;  neither  do  they  exhibit  any  of  the  general  relations 
of  the  species,  by  which  the  mind  may,  at  a  glance,  discover  their  natural 
associations,  and  be  assisted  in  obtaining  a  comprehensive  view  of  the  Sci- 
ence. On  the  contrary,  they  are  wholly  independent,  and  oflen  worse  than 
unmeaning,  appellatives,  and  are  only  tolerable  in  a  very  unadvanced  state  of 
the  Science.  As  a  necessary  consequence  of  this  looseness  of  nomencla- 
ture, most  of  the  species  are  embarrassed  with  a  large  number  of  synonymsi 
a  fertile  source  of  confusion  and  difficulty. 

As  a  remedy  for  this  undesirable  state  of  things,  a  system  of  nomencla- 
ture, constructed  on  the  plan  so  advantageously  pursued  in  Botany  and  Zo- 
ology, was  proposed  by  the  author  in  the  fourth  volume  of  the  Annals  of  the 
New  York  Lyceum.  The  necessity  for  something  of  the  kind  is  very  ap. 
parent,  and  the  author  trusts  that  it  will  not  be  considered  a  needless  innovation. 
The  progress  of  knowledge  is  much  retarded  by  a  reluctance  to  change  with 
the  advancement  of  Science.  "  In  general,"  to  use  the  words  of  one  entitled 
to  speak  with  authority,  "  nothing  which  tends  to  render  any  of  the  parts  of  a 
science  stationary,  can  be  beneficial  to  it ;  the  whole  should  together  advance 
as  discovery  and  information  multiply."  (Berzelius :  Trait<5  de  Chim.  t.  I.) 

The  mutual  dependence  of  the  forms  of  crystals  and  their  optical  prop, 
erties,  might  have  afforded  an  additional  method  for  determining  the  system  of 
crystallization  of  minerals.  For  our  knowledge  of  this  subject,  we  are  princi- 
pally indebted  to  Sir  David  Brewster,  for  a  full  and  systematic  exposition  of 
which,  from  his  able  pen.  Science  has  long  and  anxiously  waited.  His  various 
articles  in  the  Scientific  Journals,  and  in  his  separate  publications,  encourage  us 
to  expect  that  in  a  more  advanced  stage  of  Optical  Science,  this  may  prove  one 
of  the  most  important  and  available  aids  to  the  crystallographer.  In  the 
chapter  on  Double  Refraction,  the  connection  of  refraction  with  crystalline 
form  is  briefly  stated. 

The  curious  discoveries  of  Savart,  concerning  the  acoustical  properties  of 
crystals,  promise  another  means  for  ascertaining  the  crystalline  form.  This 
philosopher  has  been  enabled  to  infer  the  primary  planes  of  a  crystal  of  quartz 
from  the  sound  and  acoustical  figures  produced  by  their  vibration.     Much 
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farther  investigation  will,  however,  be  required  before  this  subject  will  be  suf* 
ficiently  systematized  to  become  practically  useful. 

It  will  be  observed  that  the  method  of  lettering  crystals  is  somewhat  pecu« 
liar.  The  custom  of  indiscriminately  distributing  letters  on  the  planes  of  crys- 
tals, secures  no  advantage  beyond  that  of  merely  designating  these  planes. 
The  method  employed  sifords  important  aid  in  determining  the  situation  of 
planes.  Its  analogy  to  Naumaiyn's  method  of  notation,  explained  in  the  Ap- 
pendix on  Mathematical  Crystallography,  is  manifest  withovU..  particular  illus- 
tration.  The  system  proposed  by  the  author,  in  the  twentyi)(bighth  volume  of 
Sillimam's  American  Journal  of  Science,  is  relinquished. 

In  the  classifications  for  the  determination  of  species,  a  tabular  arrange- 
ment has  been  preferred.  A  similar  njethod  was  employed  as  early  as  1771, 
by  Dr.  John  Hill,  who,  in  his  work  on  Fossils,  arranged  the  minerals  then 
known,  in  tables,  exhibiting  in  separate  columns  their  specific  characters,  *'  un- 
der the  heads  of  Form,  Heuxincss,  Weight,  Surface,  Colour,  and  Qualities,  as 
distinguished  by  the  taste,  smell,  or  touch."  In  the  construction  of  the  ar- 
rangements  adopted,  I  have  not  been  averse  to  the  introduction  of  any  character 
that  could  aid  the  student.  With  the  assistance  both  of  the  blowpipe  and  of  acids, 
the  difficulties  are  sufficiently  great ;  and  by  rejecting  these  aids,  we  deprive 
ourselves  of  what  are  frequently  the  most  convenient,  and  oflen  the  only 
methods  that  can  be  employed. 

The  treatise  on  the  calculation  of  the  dimensions  and  angles  of  crystals, 
from  the  masterly  work  of  Naubiann,  is  placed  in  the  Appendix  ;  not  on  ac- 
count of  its  inferior  importance,  but  simply  because  of  its  somewhat  unattract- 
ive appearance.  The  value  of  crystallographic  calculations  in  the  examina- 
tion of  the  mineral  species,  and  the  importance  they  will  probably  be  discov- 
ered to  possess,  in  elucidating  the  principles  of  isomorphism  and  the  relations 
of  crystalline  form  and  chemical  composition,  entitle  this  subject  to  high  es- 
timation, both  with  the  chemist  and  mineralogist.  The  only  preliminary 
knowledge  necessary,  is  an  acquaintance  with  the  principles  of  algebra  and 
trigonometry :  with  these,  the  treatise  on  anal3rtical  geometry  is  readily 
mastered,  and  the  application  of  the  same,  in  the  succeeding  sections,  be- 
comes easily  intelligible.  It  may  demand  of  the  student  patient  and  perse- 
vering study ;  but  the  advantage  of  the  knowledge,  when  obtained,  and  the 
increased  interest  the  science  will  derive  from  these  elegant  and  interesting 
developments  of  the  structure  of  crystals,  moII  amply  reward  his  toil. 

In  preparing  the  descriptive  part  of  this  work,  I  have  freely  availed  myself 
of  the  labors  of  the  best  authors ;  and  more  especially  the  learned  Trea- 
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tises  of  MoHS  and  of  Robeht  Allan.  The  recent  cof)ioii8  **  Sysfem  of  Mine- 
ralogy and  Geology,"  by  Thomas  Thomson,  has  also  aflbrded  me  much  as- 
sistance. Very  many  of  the  analyses  herein  given,  and  the  references  there- 
with connected,  are  derived  from  that  elaborate  work.  For  most  of  the  obser- 
vations on  the  names  of  the  minerals  known  to  the  ancients,  I  am  under 
obligation  to  the  "  Ancient  Mineralogy"  of  Prof.  N.  F.  Moore.  The  noti- 
ces of  the  localities  of  American  minerals,  have  been  principally  drawn  from 
the  late  Treatise  by  Prof.  Shepard,  a  work  which  has  tended  much  to  advance 
and  elevate  American  mineralogical  science.  Occasional  reference  has  also 
been  made  to  the  valuable  works  of  Cleaveland  and  Emmons.  The  va- 
rious scientific  Journals  of  the  country  have  also  been  consulted,  and  espe- 
cially that  extensive  repository  of  the  scientiiic  labors  of  our  countrynQeD« 
Silliman's  American  Journal  of  Science. 

A  few  minerals  here  introduced,  have  not  been  provided  Hiith  systematic 
names.  It  appeared  advisable  to  forbear  naming  them,  until  theur  specific 
characters  are  more  fully  established. 

The  Catalogue  of  foreign  works  on  Mineralogy  comprises  the  fathers  of 
tlie  Science,  with  a  selection  of  the  more  important  treatises  of  modem  times. 
The  American  catalogue  is  intended  to  record  not  only  oil  separate  worka^ 
but  likewise  all  mineralogical  articles  of  any  importance  found  in  the  trans- 
actions of  learned  societies,  in  scientific  journals,  and  other  periodicals.  This 
is  doubtless  incomplete  ;  nor  is  it  possible,  without  long  continued  labor,  to 
render  it  perfect.  I  trust  that  the  difficulties  attendant  on  its  execution,  will 
be  a  sufficient  apology  for  any  omissions  which  may  be  detected. 

My  grateful  acknowledgments  are  due  to  Prof.  Silliman,  who,  with  his 
accustomed  liberality,  has  granted  the  freest  access  to  his  extensive  library. 
I  have,  by  this  means,  been  enabled  to  examine  at  wa  early  date  most  of  the 
important  European  journals,  and  thus  to  include  the  latest  discoveries. 

I  would  also  acknowledge  the  constant  kind  attentions  of  my  much  esteemed 
friend,  Mr.  Edward  C.  Hereick,  to  whom  I  am  indebted  for  many  valuable 
suggestions. 

New  Haven,  May  Isi,  1837. 


Correction.— Since  the  printing  of  ibis  work  I  have  been  informed  by  Dr.  Per- 
avAL,  who,  with  Prof.  Shepard,  has  lately  been  engaged  in  the  Geological  Survey 
of  this  State,  that  the  supposed  mountain  of  Saussurite,  at  Canaan,  (see  p.  968  )  is 
a  low  ridge  of  limestone,  containing  beds  of  ichiU  pyroixne. 
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INTRODUCTION, 


COMPARATIVE  VIEW  OP  THE  NATURAL  SCIENCES. 


1.  The  productions  of  our  globe  naturally  distribute  themselves 
into  three  grand  kingdoms,  the  Animal,  the  Vegetable,  and  the 
Mineral ;  and  our  knowledge  of  their  external  characters,  is  com- 
prised in  the  Natural  Sciences,  Zoology,  Botany,  and  Mineralogy. 

The  two  first  kingdoms  include  all  beings  possessed  of  vitality : 
beings  which  increase  by  an  assimilation  of  nutritive  substances, 
taken  internally ;  which  arrive  at  maturity  by  a  series  of  success- 
ive  developments ;  whose  parts  are  mutually  dependent,  and  can- 
not be  separated  without  destroying  the  perfection  of  the  indi- 
vidual ;  which,  after  a  certain  period,  lose  the  capability  of  con- ' 
tinning  the  usual  functions  of  life,  and  consequently  die.  The 
powers  of  vitality  beine  no  longer  present  to  counteract  decompo- 
sition, death  is  soon  followed  by  a  complete  destruction  of  the 
original  living  being. 

The  Mineral  kingdom,  on  the  contrary,  contains  those  natural 
objects  that  are  not  possessed  of  life :  objects  which  increase  by 
accretion  merely,  or  an  external  addition  of  particles,  unaltered  by 
any  powers  of  assimilation  in  the  object ;  which  are  equally  per- 
fect in  the  embryo  state,  or  at  the  earliest  commencement  of*^  their 
formation,  and  in  the  enlarged  individual ;  whose  individuality  is 
not  destroyed  by  a  separation  of  parts ;  whose  formation  is  origi- 
nally the  result  of  chemical  attraction,  and,  consequently,  they  are 
not,  from  their  nature,  necessarily  liable  to  decomposition. 

Mineralogy  comprises  the  two  distinct,  though  closely  allied 
sciences.  Mineralogy  proper,  and  Geology,  The  former  considers 
minerals  as  independent  bodies ;  the  latter,  in  their  dependent  re- 
lations, constituting  soils  and  various  rocks.  It  is  the  object  of 
Mineralogy  to  describe  the  individual  qualities  of  the  several  mine- 
ral species,  while  Geology  treats  of  them  only  as  associated  in  the 
structure  of  the  earth. 

In  the  following  treatise,  we  shall  be  occupied  only  with  the 
former  of  these  sciences.     Mineralogy  and  Geology,  however,  are 
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2  INTRODUCTION. 

SO  intimately  related,  that  it  will  be  impossible  to  be  complete  in 
our  accounts  of  minerals,  without  making  some  Geological  ob- 
servations. 

Previous  to  entering  on  this  subject,  it  will  be  necessary  to  un- 
derstand what  is  a  mmeral.  The  word  Mineral  is  applied  to  all 
inorganic  natural  objects,  whether  solid,  liquid,  or  gaseous.  This 
signification  is  much  extended  beyond  its  original  limits.  Some 
term,  however,  was  required,  applicable  to  all  inorganic  bodies,  and 
the  extension  of  this  word  has  been  preferred  to  the  coinage  of  a 
new  one. 

MINERALOGY  I    SUBDIVISIONS  OP  THE  SUBJECT  ADOPTED   IN  THE 

FOLLOWING    TREATISE. 

2.  There  exists  in  organic  matter  a  power  called  crystallization, 
or  crystallogenic  attraction,  by  the  action  of  which,  minerals  re- 
ceive their  peculiar  forms.  This  power  is  analogous  to  vitality  in 
the  animal  and  vegetable  kingdoms,  whence  arises  the  variety  of 
structure  in  plants  and  animals.  Under  the  head  of  Crystal- 
LOLOGY,  or  the  Science  of  the  Structure  of  Minerals,  this  subject 
will  occupy  Part  I.  of  the  following  treatise.  Crystallolo^y  in- 
cludes the  two  sections;  I.  Crystallography,  or  descriptions 
of  the  crystalline  forms  of  minerals ;  2.  Crystallogeny,  the  for- 
mation and  internal  structure  of  crystals. 

Having  concluded  the  account  of  the  structure  of  minerals,  we 
next  consider  their  properties. 

First,  those  depending  on  the  transmission  and  reflection  of 
Light,  on  Electricity,  magnetism,,  Chravity,  Cohesion,  and  also, 
their  relations  to  the  senses  of  taste  and  smell,  or  their  Taste 
and  Odor.  These  may  be  termed  the  Physical  Properties  of 
Minerals,  and  will  constitute  the  subject  of  Part  II. 

Second,  those  properties  ascertcdned  by  the  action  of  chemical 
reagents  and  the  blowpipe.  These,  the  Chemical  Properties  of 
Minerals,*  will  be  considered  in  Part  III. 

Taxonomy,  or  the  subjects  of  Classification  and  Nom^nclaiure, 
will  be  comprised  in  Part  IV, 

♦  These  characters  require  for  their  determination  a  destruction  of  the  indi- 
Tidual,  and  have  therefore;  been  rejected  by  many  distinguished  mineralogists,  who 
would  confine  themselves  to  NiUural  History ^  or  external  characters. 

After  much  examination,  with  prejudices  at  the  time  in  favor  of  the  above  views, 
1  aoia  fftlly  convinced,  that  these  alone  are  insufficient  for  the  determination  of  many 
" —  1  species,  often  so  Protean  in  several  of  their  characters.   One  instance  of  this 
KT«  firom  among  several  which  now  occur  to  me,  is  the  discrimination  between 
ifte  of  strontian,  carbonate  of  barytes,  and  sulphate  of  strontian,  when  their 
'-    form  is  not  distinct,  and  the  specimen  is  so  situated,  that  the  specific 

be  determined.    Each  of  these  minerals  mav  have  a  white  color,  the 

similar  lustre ;  and,  in  general,  all  their  describable  physical  pro- 
same.  It  is  allowed,  that  the  experienced  mineralogist  might  not 
fteQllY :  but  what  means  has  the  tyro  in  the  science  of  distinguishing 
EJBtl  r«one  but  chemical.    A  drop  of  acid  decides  which  is  the  sol- 
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Parts  y.  and  YI.  will  include  the  classifications  of  the  mineral 
species,  according  to  the  methods  pointed  out  in  the  preceding  sec- 
tions ;  Part  V.  the  artificial  classifications  for  the  determination  of 
the  names  of  species,  under  the  general  head  of  Determinative 
Mineralogy  \  Part  VI.  the  natural  classification,  with  full  descrip- 
tions of  the  species,  under  the  title  of  Descriptive  Mineralogy. 

3.  In  the  progress  of  the  treatise,  a  few  of  the  simple  definitions 
in  geometry  wiU  be  required,  which  may  be  here  explained. 

a.  A  plane  angle  is  the  divergence  of  two  straight 
^  lines  from  a  given  point ;  as  the  an^le  ACB  formed  by 
the  meeting  of  AC  and  BC.  If  a  circle  be  described, 
|b  with  the  angular  point  C  as  the  centre,  and  its  cir- 
cumference, BPEDA,  be  divided  into  360  parts,  the 
number  of  these  parts,  included  between  the  two 
lines  forming  the  an^le,  will  be  the  number  of  de- 
grees contained  by  the  angle ;  that  is,  if  40  of  these  parts  are  in- 
cluded between  A  and  B,  the  angle  ACB  equals  40°.  DF  being 
perpendicular  to  EB,  these  lines  divide  the  circumference  into  four 
equal  parts,  and,  consequently,  the  angle  DCB  equals  360°  -i-  4 
equals  90^.  This  is  termed  a  right  angle.  It  will  be  observed, 
that  the  size  of  the  angle  is  independent  of  the  lines  DC  and  BC. 
An  angle  of  any  other  number  of  degrees  is  termed  an  oblique  an- 
gle, and  if  it  is  less  than  a  right  angle,  as  ACB,  it  is  an  acute  an- 
gle, ifereater,  as  ACE,  an  obtuse  angle. 

b.  Trie  angles  ACE  and  ACB  togSher  equal  180°,  because  the 
arc  BAE,  wnich  measures  them,  is  half  the"  circumference.  If 
ACB,  therefore,  is  known,  we  may  find  ACE  by  subtracting  ACB 
from  180°. 
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c.  A  triangle  is  a  figure  bounded  by  three  straight  lines.  If 
the  sides  are  equal,  the  triangle  is  equilateral,  (1) :  if  two  only  are 
equal,  it  is  isosceles,  (2) :  if  all  are  unequal,  scalene,  (3,  4) :  when 
the  angles  are  all  acute,  it  is  termed  an  acute  angled  triangle,  (3) : 
when  there  is  one  obtuse  angle,  an  obtuse  angled  triangle,  (4). 

If  one  angle  of  a  triangle  is  right,  it  is  termed  a  right  angled 
triangle,  (5.) 

d.  The  sum  of  the  angles  in  a  triangle,  equals  180°. 

phate,  and  the  application  of  the  blowpipe,  by  the  deep  red  color  of  the  flame,  deter- 
mines which  of  toe  two  carbonates  contains  strontian.  Chemical  tests  must,  there- 
fore, be  admitted,  as  a  matter  of  necessity,  among  the  means  of  distinguishing  the 
mineral  species. 
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SO  intimately  related,  that  it  will  be  impossible  to  be  complete  in 
our  accounts  of  minerals,  without  making  some  Geological  ob- 
servations. 
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signification  is  much  extended  beyond  its  original  limits.  Some 
term,  however,  was  required,  applicable  to  all  inorganic  bodies,  and 
the  extension  of  this  word  has  been  preferred  to  the  coinage  of  a 
new  one. 

MINERALOGY  :    SUBDIVISIONS  OP  THE  SUBJECT  ADOPTED    IN  THE 

FOLLOWING    TREATISE. 

2.  There  exists  in  organic  matter  a  power  called  crystallization, 
or  crystallogenic  attraction,  by  the  action  of  which,  minerals  re- 
ceive their  peculiar  forms.  This  power  is  analogous  to  vitality  in 
the  animal  and  vegetable  kingdoms,  whence  arises  the  variety  of 
structure  in  plants  and  animals.  Under  the  head  of  Crystal- 
LOLOGY,  or  the  Science  of  the  Structure  of  Minerals,  this  subject 
will  occupy  Part  I.  of  the  following  treatise.  Crystallolo^y  in- 
cludes the  two  sections;  I.  Crystallography,  or  descriptions 
of  the  crystalline  forms  of  minerals ;  2.  Crystallogeny,  the  for- 
mation and  internal  structure  of  crystals. 

Having  concluded  the  account  of  the  structure  of  minerals,  we 
next  consider  their  properties. 

First,  those  depending  on  the  transmission  and  reflection  of 
Light,  on  Electricity,  magnetism,,  Gravity,  Cohesion,  and  also, 
their  relations  to  the  senses  of  taste  and  smell,  or  their  Taste 
and  Odor.  These  may  be  termed  the  Physical  Properties  of 
Minerals,  and  will  constitute  the  subject  of  Part  II. 

Second,  those  properties  ascertain^  by  the  action  of  chemical 
reagents  and  the  blowpipe.  These,  the  Chem,ical  Properties  of 
Minerals,''  will  be  considered  in  Part  III. 

Taxonomy,  or  the  subjects  of  Classification  and  Nomenclature, 
will  be  comprised  in  Part  IV, 

*  These  characters  require  for  their  determination  a  destmction  of  the  indi- 
vidual, and  have  therefore,*  been  rejected  by  many  distinguished  mineralogists,  who 
would  confine  themselves  to  NaJ/urdl  History,  or  external  characters. 

After  much  examination,  with  prejudices  at  the  time  in  favor  of  the  above  views, 
I  am  fully  convinced,  that  these  suone  are  insufficient  for  the  determination  of  many 
mineral  species,  often  so  Protean  in  several  of  their  characters.  One  instance  of  this 
difficulty,  from  among  several  which  now  occur  to  me,  is  the  discrimination  between 
carl)onate  of  strontian,  carbonate  of  barytes,  and  sulphate  of  strontian,  when  their 
cr3rstalline  form  is  not  distinct,  and  the  specimen  is  so  situated,  that  the  specific 
gravitv  cannot  be  determined.  Each  of  these  minerals  mav  have  a  white  color,  the 
same  hardness,  similar  lustre ;  and,  in  general,  all  their  describable  physical  pro- 
perties are  the  same.  It  is  allowed,  that  the  experienced  mineralogist  might  not 
perceive  any  difficulty ;  but  what  means  has  the  tyro  in  the  science  of  distinguishing 
these  three  species?  None  but  chemical.    A  drop  of  acid  decides  which  is  the  suK 
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4.  A  crystal  is  an  inorganic  solid,  bounded  by  plane  stir- 
faces  symmetrically  ari'anged,  and  possessing  a  homogeneous 
structure. 

In  its  original  signification,  this  term  applied  only  to  crystals  of 
quartz,  which  the  ancient  philosophers  believed  to  be  water  con- 
gealed by  a  very  intense  cold.  Hence  the  term,  from  xpuCToXXo^ ,  ice.* 
It  now  includes  all  those  regular  solids  that  owe  their  formation  to 
the  same  kind  of  attraction  that  produced  the  xpuc'raXXo^  of  the  an- 
cients, or  which,  like  that,  possess  a  regular  form,  whatever  may 
be  the  color  or  the  degree  of  transparency  or  opacity. 

6.  The  varieties  of  crystalline  forms,  occurring  m  the  mineral 
kingdom,  are  exceedingly  numerous.  They  are  all  derivable,  how- 
ever, from  a  few  simple  solids,  which  are  denominated  the  prim>ary 
forms.  The  derivative  forms  are  termed  secondary  formes  of  these 
primary  solids. 

•  Diodorus  II.  52,  p.  163,  Wess. — rohi  yap  KpvcrdWovs  XlOovs  ix'tv  T^r  9^0Ta9tv  i(  ^Sarog 
KmOaptIS  KayivTui^  oby  ^'^  4^X9^ff  ^^*  ^'^  Sttav  mo»s  ivva/tttts. 

Seneca.  Q,U8est.  Nat.  IIlT  25:  Unde  autem  nat  ejusmodi  lapis  apud  Gnecos  ex  ipso 
nomine  apparet.  Kp^craXXov  enlm  appellant  aeque  bunc  penucidum  lapidem  quam 
lllam  glaciem  ex  qua  fieri  lapis  credilur.  Aqua  enim  coBlestis  minimum  in  se  ter- 
reni  mit>ens,  qunm  indumit  longioris  frigoris  pertinacia  spissatnr  magis  ac  magls 
donee  omni  aere  excluso  in  se  tota  compressa  est,  ei  himior  qui  fnerat,  lapis  erne- 
tns  est. 

Plinius,  Hist.  Nat.  XXXVII.  2 :  Murrhina — humorem  puiant  sub  terra  calore 
densari.    Coutraria  hole  causa  crystallum  facit,  gelu  vehementiore  concreto. 


CRT8TALLOORAPHT. 


A  cube,  fig.  1,  is  one  of  the  primaries ;  the  same  with  its  angles 
removed,  fig.  2,  is  a  secondary  to  the  cube,  and  the  planes  a,  a,  on 
the  angles,  are  called  the  secondary  planes.  The  cube,  with  its 
edges  removed,  fig.  5,  is  another  secondary  to  this  solid ;  and  as 
above,  the  planes  e  are  secondary  planes,  and  P,  the  remaining 
parts  of  the  primary. 

The  occurrence  of  these  forms  is  governed  by  two  important 
laws,  on  which  the  value  of  the  science  of  Crystallography  to  the 
mineralogist  mainly  depends:  1.  that  the  same  mineral  presents 
universally  the  same  primary  form,  and  always,  when  crystallized, 
exhibits  either  this  primary  or  some  secondary  to  it;  2.  that  a 
particular  primary  is  invariable  in  its  interfacial  angles,  and  the 
mterfacial  angles  of  its  similar  secondary  planes. 

Thus  galena  always  crystallizes  in  cubes,  or  secondaries  to  this 
primary ;  calcareous  spar,  in  oblique  prisms  of  constant  angles,  or 
some  modification  of  this  form,  produced  by  a  simple  law,  which 
will  be  given  in  a  future  section. 

We  are  thus  enabled,  by  a  determination  of  one  or  two  angles, 
to  arrive  with  certainty  at  the  names  of  most  of  the  mineral  species, 
when  they  occur  in  re^lar  crystals. 


CHAPTER  I. 
PRIMARY    FORMS. 

COMPARATIVE  VIEW  OF  THE  PRIMARY  FORMS. 

6.  Tub  primary  solids  are  fourte^  in  number,  and  may  be  dis- 
tributed as  lollows :  I.  Prisms ;  2.  Octahedrons ;  3.  Dodecahedrons. 

Tlie  prisms  have  either  a  six-sided  base,  or  a  four-Hded  base. 

Of  tlie  former  there  is  but  one  instance  in  the  mineral  king- 
dom. Its  name,  derived  from  the  nature  of  the  base,  a  regular 
hexagon,  is  the  Hexagonal  Prism,  fig.  114. 

The  prisms  with  tetragonal  bases  are  either  right  or  oblique, 
(1 3,  /.)  and  are  named  according  to  their  bases. 

1.  IHgJU  Prisms, 

^lam  a  square ;  lateral  planes  equal  to  basal.  Cube^  (fig.  1.) 

iasa  a  nquare  \  lateral  planes  not  equal  to  hual.  Right  Square  Prism,  (fig.  59.) 

a  rectangle,  (•  6,  t .)  iW.  Rectangular  Pm.  (fig.  69.) 

a  rhiuuh.  (•  5,  t.)  Pi.  Rhombic  Pm.  (fig.  72.) 

a  YkmMd.  (I  &,  e.)  Rt.  Rhambaidal  Pm.  (fig.  87.) 


PRIMARY  FORMS.  7 

S.  Oblique  Prisms, 

Base  a  rhomb;  lateral  planes  equal  to  basal.  Rkambakedran*  (fig.  107, 106.) 

Base  a  rhomb;  lateral  planes  not  equal  to  basal.  Ob,  RkawiAie  Pm.  (fig.  91.) 

Base  a  rectangle.  Ob,  RtckmguUir  Pm. 

Base  a  rhomboid.  0».  W^mbHdal  Pm.  (fig.  103.) 

The  octahedrons  are  also  named  from  their  bases.  The  base  of 
the  octahedron  is  a  section  passing  through  four  angles. 

Base  a  square;  ftces  equilateral  triangles.  Regular  Oct.  (fig.  4.) 

Base  a  square ;  faces  isosceles  triang^.  Square  Oct.  (fig.  53.) 

Base  a  rectangle.  Reetamgular  Oct.  (fig.  81.) 

Base  a  rhomb.  Rkomhie  Oct.  (fig.  76.) 

The  square  octahedron  has  only  one  square  section,  (fig.  62 ;) 
those  through  the  other  angles  are  rhombs.  In  the  same  manner 
the  rectangular  octahedron  has  but  one  rectangular  section;  its 
others  are  rhombs.  All  the  sections  of  the  rhombic  octahedron  are 
rhombic. 

There  is  but  one  primary  dodecahedron.  This  is  contained 
under  rhombic  faces,  and  is  called  the  Rhombic  Dodecahedron, 

(fig.  7.) 

7.  A  more  comprehensive  view  of  the  relations  of  the  prunary 

forms  is  given  in  &e  following  table. 


*  This  solid  is  usually  termed  the  rhomboid.  This  name,  however,  is  the  ordinary 
appellation  of  a  plane  ^gure,  (f  3,  9,)  and  is  therefore  improperly  applied  to  a  solid; 
and  particulary  to  one,  none  of  whose  faces  are  rhomboios. 
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DESCRIPTIONS     OF     THE     PRIMARIES     AND     THEIR     MUTUAL 

RELATIONS.* 

8.  Cube — Regular  Octahedron — Rhombic  Dodecahedron, 

a,  Cube^  (fi^.  1.)  The  faces  of  the  cube  are  equal,  and  their 
plane  angles  right.  Its  eight  angles  and  twelve  edges  are  therefore 
similar.  Its  eight  angles  are  represented  as  truncated  in  fig.  2 ;  the 
removal  of  the  angles  is  continued  still  farther  in  fig.  3,  and  to  the 
obliteration  of  the  primary  planes  in  fig.  4,  which  is  an  octahedron. 
The  octahedron  may  therefore  proceed  from  the  cube,  by  replacing 
its  solid  angles,  which  are  in  number  equal  to  the  faces  of  the  oc- 
tahedron.t 

Fig.  5  is  a  cube,  with  its  edges  truncated.  This  process  is  con- 
tinu^  in  fig.  6,  and  completed  in  fig.  7,  which  is  the  rhombic 
dodecahedron.  This  solid,  therefore,  may  be  cut  from  a  cube,  by 
removing  its  edges  in  the  above  manner. 

6.  Octahedron,  (fiff.  4.)  The  regular  octahedron  has  six  solid 
angles  and  twelve  edges,  all  of  which  are  similar.  Its  plane  an- 
gles are  60°,  and  its  interfacial  109°  28^  16'^  Its  passage  into 
the  cube  is  observed  in  figs.  3,  2,  1,  where  it  is  seen  to  proce^  from 
a  truncation  of  the  solid  angles,  which  are  six  in  number.  Its 
edges  are  truncated  in  figs.  9  and  8,  and  the  resulting  form,  repre- 
sented in  fig.  7,  which  is  again  the  rhombic  dodecahedron.  Its 
edges  equal  in  number  the  faces  of  this  solid. 

c.  Rhombic  Dodecahedron,  The  rhombic  dodecahedron  has 
twenty-four  similar  edges.  The  faces  being  rhombs,  and  conse- 
quently, two  of  the  plane  angles  obtuse,  and  two  acute,  the  solid 


•  In  the  following  remarks  on  this  subject,  a  few  technical  terms  are  employed,  to 
avoid  circumlocutions.    They  may  be  explained  as  follows : 

Replacement.  An  edge  or  angle  is  replacedj  when  cut  off  by  one  or  more  second- 
aryplanes. 

Truncation.  An  edge  or  angle  is  truncated^  when  the  replacing  plane  is  equally 
inclined  to  the  adjacent  faces,  (ng.  2,  a,  and  5,  e.^ 

Bevelment.  An  edge  is  beveled,  when  repiaicea  by  two  planes,  which  are  respect- 
ively Inclined  at  equal  angles  to  tne  adjacent  faces,  (fig.  10,  e'.)  It  may  be  applied  to 
an  angle  when  it  is  replaced  by  three  planes,  eacn  inclined  at  the  same  angle,  to  its 
adjacent  face.  (fig.  14.)  Truncation  and  bevelment  can  only  occur  on  edges  or 
angles  formed  by  the  meeting  of  equal  planes. 

Plames  on  an  edge,  have  their  intersections  with  the  adjoining  faces,  parallel  to  the 
edge.    The  intersections  of  e'  e'  fig.  10,  are  parallel  to  the  original  edge. 

Planes  on  an  angle ^  intersect  the  basal  face  parallel  to  its  diagonal.  The  intersec- 
tion of  a  with  the  basal  P,  (fig.  2,  or  51,)  is  parallel  to  the  diagonal  of  P. 

Intermediary  planes^  intersect  the  basal  races  parallel  neither  to  the  diagonal  nor 
to  an  edge,  but  have  an  intermediary  situation.  Such  are  planes  o,  o,  (fig.  24 
and  58.) 

t  The  fEu:ts  stated  in  this  and  the  following  para^nraphs,  would  be  more  thoroughly 
impressed  on  the  mind  of  the  student,  if  he  should  perform  the  dissections  here  de- 
scribed, with  some  convenient  material,  as  chalk,  raw  potatoes,  wax,  or  wood.  By 
thus  actually  deriving  one  form  from  another,  the  mutual  relations  of  the  primary 
forms  will  bie  easily  understood.  Chalk  is,  for  many  reasons,  preferable  for  this  pur- 
pose. When  the  models  are  finished,  their  surfaces  may  be  rendered  quite  hara,  by 
covering  them  with  a  solution  of  gum  or  varnish. 
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angles  are  of  two  kinds ;  six  are  formed  of  four  acute  plane  angles, 
and  are  called  the  acute  solid  angles ;  eight  are  composed  of  three 
obtuse,  and  are  called  the  obtuse  solid  angles.  The  former  corres- 
pond to  the  number  of  faces  of  the  cube,  and  yield  by  their  tnm- 
cation  this  solid,  (figs.  6,  6,  1 ;)  the  latter  to  those  of  the  octahedron, 
and  truncated,  afford  an  octahedron,  (figs.  8,  9,  4.)  The  plane 
angles  of  the  dodecahedron  are  109°  28^  16^^  and  7(P  3V  U" :  its 
interfacial  angles  equal  120°. 

9.  Right  Square  Prism  and  Square  Octahedron, 

a.  Right  Square  Prism,  All  the  basal  edges  of  the  right  square 
prism  are  equal,  but  unequal  to  the  lateral.  There  are,  therefore, 
two  kinds  of  edges,  eight  basal  and  four  lateral.  The  eight  solid 
angles  are  each  composed  of  three  right  angles,  and  are  therefore 
similar.  A  replacement  of  the  eight  solid  angles  gives  rise  to  a 
right  square  octahedron,  (figs.  51,  62,)  in  a  manner  similar  to  the 
derivation  of  a  regular  octaliedron  from  a  cube. 

6.  Square  Octahedron,  The  edges  of  the  square  base  of  this 
octahearon  are  termed  the  ba^al  edges,  and  are  four  in  number. 
The  other  edges  have  been  variously  desimated,  the  pyramidal 
and  terminal.  The  latter  term  will  hereafter  be  employed.  The 
same  remark  applies  to  the  remaining  octahedrons.  The  truncation 
of  the  six  solid  angles  of  this  solid  affords  the  right  square  prism. 

10.  Right  Rectangular  Prism, — Right  Rhonibic  Prism — 
Rectangular  Octahedron^  and  Rhombic  Octahedron, 

a.  Right  Rectangular  Prism^,  (fig.  69.)  In  the  right  rectangu- 
lar prism,  there  are  two  kinds  of  basal  edges,  each  of  which  is 
unlike  the  lateral.  It  has,  therefore,  three  kinds  of  edges,  four  of 
each  kind.  Its  faces  being  unequal,  either  one  might  be  considered 
the  base-,  it  is,  however,  usual,  in  figuring  crystals  of  this  kind,  to 
assume  the  smallest  for  the  base,  and  to  make  the  smaller  of  the 
lateral  the  right  hand  plane.     Its  eight  angles  are  similar. 

A  replacement  of  four  similar  lateral  edges  is  represented  in  fig. 
70,  and  also  a  deeper  replacement  in  fig.  71.  The  completed  form 
thus  obtained  is  a  right  rhombic  prism,  (fig.  72.)  Conversely,  the 
replacement  of  the  lateral  edges  of  the  right  rhombic  prism  affords 
a  right  rectangular  prism,  (figs.  71,  70,  69.) 

b.  Right  Hhomhic  Prism,,  This  prism  is  in  position  when  on 
its  rhombic  base,  with  an  obtuse  edge  towards  the  observer.  Its 
basal  edges  are  similar.  Its  lateral  are  of  two  kinds  ;  two  obtuse 
and  two  acute.  Its  angles  are  also  of  two  kinds ;  four  obtuse  and 
four  acute. 

Fig.  73  represents  a  rhombic  prism,  situated  within  a  rectangular, 
and  elucidates  the  fact  above  stated,  that  the  faces  of  the  former 
proceed  from  a  replacement  of  the  edges  of  the  latter.  From  it  is  also 
obvious,  that  the  solid  angles  of  the  rhombic  prism  correspond  to 
the  basal  edges  of  the  rectangular;  and  conversely,  the  solid  angles 
of  the  rectangular  prism  to  the  basal  edges  of  the  rhombic.  Ii;  as 
the  solids  are  situated  in  the  figure,  we  replace  the  solid  angles 
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of  the  rhombic  prism,  the  same  replaces  the  basal  edges  of  the  rec- 
tangular ;  and  if  we  replace  the  basal  edges  of  the  former,  we,  at 
the  same  time,  replace  the  angles  of  the  latter. 

c.  It  will  now  be  understood,  that  a  rectangtdar  octahedron  may 
be  formed  by  replacing  the  basal  ed^es  of  the  rectangular  prism, 
or  the  solid  atigles  of  the  rhombic,  (^s.  80,  81,  and  82,  81 ;)  also, 
that  the  rhombic  octahedron  may  be  formed  by  replacing  the  eight 
angles  of  the  rectangular  prism,  or  the  eight  basal  edges  of  the 
rhombic,  (figs.  74,  76,  and  76,  76.) 

11.  Right  Rhamboidal  Prism  and  Oblique  Rhomhic  Prism. 

a.  Right  Rhomboidal  Prism,  (fig.  87.)  The  right  rhomboidal 
prism  has  a  rhomboidal  base  and  two  unequal  rectangular  lateral 
planes.  Placed  upon  its  rhomboidal  base,  it  has  two  obtuse,  e,  e, 
and  two  acute,  e,  e,  lateral  edges,  and  two  kinds  of  basal  edges.  Its 
solid  angles  are  of  two  kinds,  four  obtuse  and  four  acute. 

To  exhibit  the  relation  of  this  prism  to  the  oblique  rhombic 
prism,  it  is  more  convenient  to  make  one  of  its  rectangular  faces 
its  base,  (fig.  88,)  and  the  rhombic  plane  P  a  lateral  plane,  e  is 
then  an  obtuse  edge,  and  the  prism  thus  situated  is  inclined  back- 
ward. If  now  the  lateral  edges  e,  e,  e,  are  replaced,  a  rhombic 
prism  will  be  produced,  (figs.  90,  91,)  which,  on  account  of  the  in- 
clined situation  of  the  rhomboidal  prism,  will  be  an  oblique  rhom- 
bic. (Fig.  89,  shows  the  same  planes,  e,  on  the  rhomboiaal  prism, 
situated  on  its  rhomboidal  base,)  Conversely,  a  truncation  of  the 
lateral  edges  of  the  oblique  rhombic  prism,  (fig.  89  or  90,)  ^ives  rise 
to  the  right  rhomboidal  prism.  In  the  present  position  of  tliis  pri- 
mary, it  might  be  considered  an  oblique  rectangular  prism.  The 
oblique  rectangular  prism  difi*ers  from  this,  however,  in  being 
oblique  over  an  angle,  that  is,  in  the  direction  of  a  c  instead  of  a  6 
or-rfc,  fig.  88. 

b.  Oblique  Rhombic  Prism,  (fig.  91.)  The  oblique  rhombic 
prism  has  two  obtuse  and  two  acute  lateral  edges ;  four  obtuse  ba- 
sal, e,  e,  and  their  opposites ;  four  acute  basal,  e,  e,  and  their  oppO' 
sites,  e,  e. 

Octahedrons  may  be  obtained  from  these  solids  ;  but  they  would 
be  oblique.  Fig.  99,  represents  one  formed  by  a  replacement  of 
its  solid  angles,  or  the  terminal  edges  of  the  right  rhomboidal 
prism.     They  do  not  occur  in  nature. 

12.  Oblique  Rectangular  Prism. 

This  form  does  not  occur  in  the  mineral  kingdom.  The  re- 
marks concerning  the  oblique  rhomboidal  prism,  may  be  consid- 
ered as  applying  also  to  this  solid.  It  has  been  observed  in  some 
artificial  salts. 

13.  Oblique  Rhomboidal  Prism,  (fig.  103.) 

The  oblique  rhomboidal  prism  has  no  similar  parts  except  those 
which  are  diagonally  opposite.  There  are,  therefore,  six  kinds  of 
edges,  e-,  -e,  e-,  -e,  basal,  and  e,  e,  lateral,  (fig.  103,)  and  four  kinds 
of  angles,  (a,  a,  a-,  -a.) 
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14.  Rhombohedron  and  Hexagonal  Prism, 
a,  Rhombohedron.  The  rhombohedron  has  two  kinds  of  solid 
angles.  Two  of  these  angles,  a,  a,  (figs.  107,  108,)  are  composed 
either  of  three  obtuse,  (fig.  107,)  or  three  acute,  (fig.  108,)  plane  an- 
gles, and  the  rhombohedron  is  called  obtuse  or  acute,  according  as 
ttiese  angles  are  obtuse  or  acute.  These  angles  are  called  the  ver- 
tical solid  angles.  The  rhombohedron  is  in  position  when  they 
are  situated,  the  one  vertically  above  the  other,  as  in  the  above 
figures.  The  other  six  angles,  (a,  figs.  107,  108,)  are  similar,  and 
BJte  called  the  lateral  angles.  They  are  composed,  either  of  two 
obtuse  and  one  acute,  or  two  acute  and  one  obtuse  plane  angles. 
The  edges  are  also  of  two  kinds.  Those  which  meet  at  the  apices 
of  the  vertical  solid  angles,  e,  (figs.  107  and  108,^  are  of  one  kind, 
(obtuse  in  fig.  107,  acute  in  1&,)  and  are  called  the  terminal 
edges.  The  remaining  six,  fe,)  are  the  lateral  edges.  It  will  be 
observed,  that  when  the  rhomoohedron  is  in  position,  that  is,  when 
the  line  between  the  two  vertical  angles  is  perpendicular,  the  six 
lateral  edges  and  six  solid  angles  are  symmetrically  arranged  about 
this  line.  We  may,  therefore,  conclude,  that  the  replacement  of 
the  angles  or  the  edges,  by  planes  parallel  to  this  line,  will  each 
produce  hexagonal  prisms.  This  may  also  be  observed  in  figs. 
Ill,  112,  and  figs.  109,  110.  Fig.  114,  is  the  completed  hexagonal 
prism ;  the  terminal  plane  P,  results  from  a  truncation  of  the  ter- 
minal angle  of  the  rhombohedron,  (fig.  113.) 

6.  To  obtain  a  rhombohedron  from  a  hexagonal  prism,  it  is  ne- 
cessary to  replace,  similarly,  the  alternate  edges  at  one  end,  (R,  R, 
R,  fig.  114,)  and  those  alternate  with  these  at  the  other,  (R,  &c.) ; 
or  the  alternate  angles  at  one  end,  and  those  again  alternate,  at  the 
other.  Compare  figs.  112  and  110,  with  114.  The  situation  of 
R,  R,  fig.  112,  corresponds  to  the  edges,  R,  R,  fig.  109,  and  R,  R, 
fig.  110,  to  the  alternate  angles. 

The  diagonal  of  a  face  connecting  two  lateral  angles  of  the 
rhombohedron,  is  called  a  horizontal  diagonal;  that  connecting 
a  vertical  with  a  lateral,  is  termed  an  inclined  diagonal. 

16.  Each  of  the  oblique  prisms  contains  two  solid  angles,  which 
are  analogous  to  the  vertical  in  the  rhombohedron ;  that  is,  are 
composed  either  of  three  obtuse,  or  three  acute  plane  angles. 
These  angles  have  been  called  the  dominant  solid  angles.  If  the 
plane  angles  of  the  dominant  solid  angle  are  obtuse,  the  prism  is 
oblique  from  an  obtuse  edge,  and  is  termed  an  obtuse  prism ;  if 
acute,  the  prism  is  oblique  from  an  acute  edge,  and  is  termed  an 
acute  prism. 

CRYSTALLOGRAPHIC   AXES,    AND    CLASSIFICATION    OP    THE    PRI- 
MARY  FORMS. 

16.  In  the  preceding  section  it  has  probably  been  observed,  that 
as  several  of  the  primary  forms  may  be  derivatives  from  one  an- 
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Other,  they  are  naturally  distributed  into  several  classes,  each  to 
contain  all  tliose  primaries  which  are  capable  of  mutual  derivation. 
Thus,  the  cube,  octahedron,  and  dodecahedron,  may  be  united  in 
one  class ;  the  right  square  prism  and  square  octahedron,  in  a  se- 
cond; the  right  rectangular  and  right  rhombic  prisms,  and  the 
rectangular  and  rhombic  octahedrons,  in  a  third ;  the  right  rhom- 
boidal  and  oblique  rhombic,  in  a  fourth ;  the  oblique  rectangular, 
in  a  fijfth  ;  the  oblique  rhomboidal,  in  a  sixth ;  and  the  rhombohe- 
dron  and  hexagonal  prism,  in  a  seventh.  The  same  classification 
will  follow,  from  the  axes  of  these  solids  which  we  are  now  to 
consider. 

17.  Cuhe^  Octahedrorij  Dodecahedron^  (figs.  1,  4,  7.)  The  axes 
of  the  cube,  are  lines  connecting  the  centres  of  its  opposite  faces. 
They  are  consequently  equal,  and  intersect  at  right  angles.  If 
we  derive  an  octahedron  irom  the  cube,  after  the  manner  described 
in  §  8,  a,  the  centres  of  the  faces  of  the  cube  are  the  last  of  the  pri- 
mary faces  that  vanish.  The  central  point  is,  therefore,  the  angu- 
lar point  of  the  octahedral  angles,  and,  therefore,  the  axes  of  the 
cube  which  connect  these  points,  connect  the  solid  angles  of  the 
octahedron.  The  same  lines  are  assumed  as  the  crystal lographic 
axes  of  the  octahedron,  and  similar  to  those  of  the  cube,  they  are 
eyual,  and  intersect  at  right  angles.  If  a  dodecahedron  be  de- 
rived from  a  cube,  as  in  §  8,  a,  it  will  appear  in  the  same  manner, 
that  the  axes  of  the  cube  will  connect  the  acute  solid  angles,  whose 
angular  points  are  the  centres  of  the  faces  of  the  cube.  These  are 
also  the  axes  of  the  dodecahedron. 

The  cube,  octahedron,  and  dodecahedron,  have,  therefore,  simi- 
lar and  equal  axes.  They  are  hence  naturally  comprised  in  the 
same  class.  To  this  class  may  be  applied  the  name  Monometrica, 
from  fiovo^,  one,  and  f^eVfov,  meastire,  in  allusion  to  the  equality 
of  the  axes.* 

18.  Right  Square  Prism,  and  Square  Octahedron,  (figs.  50,  52;) 
The  crystallographic  axes  of  this  prism,  connect  the  centres  of 
its  opposite  faces.  The  two  lateral  axes  are  eiiual,  but  unequal  to 
the  other,  which  is  called  the  vertical  axis.  It  is  also  termed  the 
varying  axis,  since  different  right  square  prisms  differ  in  the  lengths 
of  this  axis.  As  in  the  regfular  octahedron,  and  for  the  same  reiison, 
the  axes  of  the  square  octahedron  connect  the  opposite  solid  an- 
gles. The  two  lateral  are  equal,  but  unequal  to  the  vertical.  To 
this  class  we  give  the  name  Dimetrica,  from  ^i^  twofold,  and  jx^tjov, 
measure,  alluding  to  the  two  kinds  of  axes.t 

19.  Right  Rectangular  Prism,  Right  Rhombic  Prism,  Rect- 
angular Octahedron,  and  Rhombic  Octahedron,  (figs.  69,  72,  81, 


♦  Synonyms.  Tesseral  or  TessuUtr  System  of  Werner  and  Mohs;  Isometric  of 
Haasmann. 

t  Tetragonal  System  of  Naumann;  Pyramidal  of  Mohs;  Mormdimctric  of  Haus- 
mann. 
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7<6.>  In  the  right  rectangular  prism,  the  axes  connect  the  centres 
of  tne  opposite  feces,  and,  from  the  nature  of  the  solid,  are  unequal 
no  one  another.  Their  intersections  are  rectangular.  If  a  rhombic 
prism  is  formed  from  a  right  rectangular,  by  the  replacement  of  its 
lateral  edges,  the  lateral  axes  of  the  rectangular  prism,  will  con- 
nect the  centres  of  the  opposite  edges  (fiff.  71,)  of  the  rhombic. 
These,  therefore,  are  the  lateral  axes  of  the  latter  prism.  The 
vertical  axis  joins  the  centres  of  the  opposite  bases  in  the  same 
manner  as  in  the  rectangular.  In  a  rectangular  octahedron,  derived 
from  a  right  rectangular  prism,  the  lateral  axes  unite  the  centres 
of  the  opposite  edges,  (fiffs.  80,  81.)  The  rhombic  octahedron, 
formed  on  the  angles  of  tne  same  prism,  contains  as  axes,  lines 
connecting  the  opposite  angles,  similar  to  the  regular  octahedron, 
(to.  7^  and  76,) 

These  four  solids,  capable  of  mutual  derivation,  and  containing 
three  unequal  rectangular  axes,  may  form  the  class  Trimetrica,* 
from  r^ift  threefold,  and  ft^rfov,  measure,  as  there  are  three  dissimi- 
lar axes. 

20.  Right  Rhomhoidal  Prism,  and  Oblique  Rhcnnbic  Prism, 
(figs.  88,  or  87,  and  91.)  In  the  right  rhomboidal  prism,  the  lines 
which  are  assumed  as  the  crystallographic  axes  connect  the  cen- 
tres of  the  opposite  faces.  From  an  examination  of  their  intersec- 
tions, it  appears  that  two  of  the  axes  cross  at  right  angles,  while 
a  third  is  inclined  to  one  of  the  other  two  at  an  oblique  angle.  Out 
of  three  angles,  formed  by  the  intersections  of  the  axes,  two  are 
right  and  one  oblique.  This  may  be  rendered  obvious,  by  a  refer- 
ence to  the  inclinations  of  the  planes  to  which  the  axes  are  parallel. 
The  interfacial  angle,  (fig.  84,  or  85,)  M :  T  is  an  oblique  angle,  while 
P :  T=90^.  P :  M=90o,  that  is,  out  of  the  three  angles,  two  are  right 
and  one  oblique.  From  fig.  82,  it  is  apparent,  that  tKe  oblique 
rhombic  prism,  derived  from  this  solid  in  the  manner  described  in 
irll,  will  have  two  lateral  axes  connecting  the  centres  of  the  op- 
posite lateral  edges.  The  axes  have  the  same  inclinations  as  in  the 
right  rhomboidal  prism.  There  being  but  one  oblique  angle  among 
the  three  just  noticed,  this  class  may  be  designated  Monoclinata, 
fMvo(,  one,  and  xXivw,  to  incline.^ 

21.  Oblique  Rectangular  Prism,,  (similar  to  fig.  103.)  The 
axes  of  this  solid  unite  the  centres  of  its  opposite  faces.  Of  three 
intersections,  two  are  oblique  and  one  right.  This,  therefore,  forms 
the  class  Diclinat a,  ^i^,  twofold,  and  xXivw,  to  incline,  X 

22.  Oblique  Rhomboidal  Prism,  (fiff.  103.)  The  axes  which 
connect  the  centres  of  the  faces,  form  uiree  oblique  intersections. 


♦  Rhombic  SysUm  and  Anisometric  System  of  Naumann ;  Prismatic  of  Mohs;  TVi- 
mr/rtV  of  Hausraann. 

t  Monoclinohedral  of  Naumann;  Uemi-prismatic  of  Mohs;  Uend-rhomhie  of 
Breithaupt. 

t  JHehnokidral  of  Naumann. 
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It,  therefore,  forms  the  class  Triclinata,  rpg^  threefold,  and  xXivw, 
to  incline* 

23.  'Rhombohedron  and  Hexagonal  Prism,  (fi^^.  107,  108,  and 
114.)  The  vertical  axis  in  the  rhombohedron,  connects  the  verti- 
cal solid  angles.  The  lateral  are  three  in  number,  and  unite  the 
centres  of  the  opposite  lateral  edges.  And  since  the  lateral  edges 
are  symmetrically  arranged  about  the  vertical  axis,  they  will  inter- 
sect at  equal  angles ;  and  as,  by  their  intersections,  they  therefore 
divide  the  plane,  about  the  point  of  intersection,  into  six  equal 
parts,  the  angles  of  intersection  must  be  one-sixth  of  360°,  or  60°. 
These  axes  are  also  at  right  angles  with  the  vertical.  From  the 
derivation  of  the  hexagonal  prism  from  the  rhombohedron,  we 
readily  deduce  that  it  contains  a  vertical  axis,  connecting  the  cen- 
tres of  its  bases,  and  three  lateral  axes  uniting  the  centres  of  the 
opposite  lateral  edges  or  lateral  faces,  according  as  the  hexagonal 
pnsm  is  formed  on  the  lateral  angles  or  edges  of  the  rhombohc^on. 
These  axes  also  intersect  at  angles  of  60°,  and  are  at  right  angles 
with  the  vertical.  These  solids,  containing  similarly  four  axes,  are 
united  in  the  class  Tetraxona,  derived  from  «rpa,  four,  and  agwv, 
axis.t 

24.  The  following  is  a  brief  recapitulation  of  the  above  classifi- 
cation. 

j%^ r  ^  rk  *  u  J  f  Classis  Mononietrica,  or 

Regular  Octahedron,  V  ^     Monometric  System 

Rhombic  Dodecahedron,  S         ^^^^^^^^^^  system. 

Right  Square  Prism,  )  Classis  Dimetrica,  or  the 

Square  Octahedron,  \  Dimetric  System. 

Right  Rect€ui^lar  Prism,  1 

Right  Rhombic  Prism,  I   Classis     Trimetrica,    or 

Rectan^lar  Octahedron,  |  the  Trimetric  System. 

Rhombic  Octahedron,  J 

Rhombohedron,  )  Classis  Tetraxona,  or  the 

Hexagonal  Prism,  )    Tetraxonal  System. 

Right  Rhomboidal  Prism,  )  Classis   Monoclinata,  or 

Oblique  Rhombic  Prism,  y  the  Monoclinate  System. 

Oblique  Rectangular  Prism,  \  ^J^^}^  lUfnata,  or  the 

^  ^  '  ^  Dtchnate  System. 

Oblique  Rhomboidal  Prism,  l  ^"f^j?  Triclinata,  or  the 

^  '  )    iriclmate  iSystem. 

♦  TYUHnohedral  of  Naumann;  Tetarto-prisrruUic  of  Mohs;  Tetarto-rkombic  of 
Breithatipt. 

t  Hexagonal  System  of  Naumann;  Rkombohidral  of  Mohs;  Manotrimetric  of 
Hausmann. 
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The  primary  forms  in  the  monometric  system,  are  solids  of  un- 
varying relative  dimensions.  The  forms  included  in  the  other 
classes  vary  in  one  or  more  of  their  dimensions ;  the  right  jsquare 
prism,  in  its  height  as  compared  with  the  breadth,  the  rectangular, 
rhombic,  and  rhom1)oidal  prisms,  in  each  of  their  dimensions. 

CLEAVAGE  OF  PRIMARY  FORMS. 

25.  It  is  a  fact  of  common  observation,  that  4he  nuneral  called 
mica,  (sometimes,  improperly,  isinglass,)  is  easily  split  into  thin 
transparent  plates  or  sheets.  This  is  often  effected  with  but  little 
more  difficulty  than  attends  the  separation  of  the  leaves  of  a  book, 
and  immediately  suggests  the  idea,  that,  like  a  book,  this  mineral 
may  be  composed  of  a  great  number  of  closely  applied  leaves.  This 
property  of  mica  depends  on  its  crystallization,  and  the  process  of 
sepeuration  is  termed  cleavage.  Galena  is  another  instance  of  a  mine- 
ral capable  of  easy  cleavage.  It  differs  from  mica,  however,  in 
having  three  cleav^e  directions  at  right  angles  with  one  another. 
This  mineral,  therelore,  instead  of  splitting  mto  thin  plates,  breaks 
into  small  cubes.  Calcareous  spar  also  admits  of  easy  cleavage, 
but  yields  rhombohedrons.  These  directions,  in  which  a  crystal 
cleaves,  are  termed  its  natural  joints^  and  the  slices  obtained  are 
called  lamincB, 

26.  The  facility  with  which  cleavage  may  be  obtained,  is  very 
unequal  in  different  minerals.  In  some  instances,  as  in  the  first 
above  cited,  the  laminae  are  separable  by  the  fingers.  In  others,  a 
slight  blow  of  the  hammer  is  sufficient ;  others  require  the  applica- 
tion of  a  sharp-cutting  instrument,  and  often  some  considerable  skill 
in  its  use.  When  all  other  means  fail,  it  may  sometimes  be  effected 
by  heating  the  mineral  and  plunging  it,  when  hot,  into  cold  water. 
Attempts  of  this  kind  are  sometimes  effectual  with  quartz.  In  many 
instances,  cleavage  cannot  be  effected  by  any  means,  owing  to  the 
strong  cohesion  betweeen  the  laminae.  In  these  cases,  however, 
the  direction  of  cleavage  is  sometimes  determined  by  the  lines  on 
the  surface.  Observation  of  these  lines  is  often  of  importance  when 
cleavage  is  not  difficult,  in  order  to  determine  its  direction,  pre- 
vious to  applying  the  knife. 

When  cleavage  is  easily  obtained,  it  is  said  to  be  eminent. 

27.  The  general  laws,  with  respect  to  cleavage,  are  as  follow : 

1.  When  cleavage  is  attainable,  it  is  parallel  to  some  or  all  of  the 
faces  of  a  primary  form. 

2.  Cleavage  is  obtained  with  equal  ease  or  difficulty,  parallel  to 
similar  primary  faces,  and  with  very  unequal  ease  or  difficulty, 
parallel  to  dissimilar  primary  faces. 

3.  Cleavage,  parallel  to  similar  planes,  produces  planes  of  similar 
lustre  and  appearance,  and  the  converse. 

According  to  the  first  law,  if  a  cube  is  cleavable,  cleavage  will 
either  take  place  parallel  to  the  faces  of  the  same,  in  which  case 
the  primary  form  is  a  cube ;  or  it  may  be  effected  on  the  angles, 
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when  the  primary  is  an  octahedron,  or  on  the  edges,  when  it  will 
produce  a  dodecahedron.  Cubes  of  fluor  spar  may  be  very  readily 
reduced  to  the  primary  octahedron  by  cleavage.  This  is  a  very 
convenient  material  for  the  exercise  of  the  student,  who  needs  but 
his  knife  to  succeed  in  effecting  the  cleavage. 

According  to  the  second  law,  cleavage  can  always  be  obtained 
with  equal  ease  parallel  to  all  the  faces  of  a  cube,  octahedron,  or 
dodecahedron ;  and  atso  the  rhombohedron,  which  is  a  solid  con- 
tained under  equal  planes. 

The  right  square  prism,  right  rhombic  prism,  and  oblique  rhom- 
bic prism,  may  be  cleaved  with  equal  ease  or  difficulty,  parallel  to 
their  lateral  planes,  since  these  are  similar.  Often,  however,  no 
cleavage  can  be  effected  in  these  prisms,  except  parallel  to  the  bases, 
and,  in  many  instances,  not  even  in  this  direction.  The  right  rec- 
tangular, right  rhomboidal,  and  oblique  rhomboidal  prisnis,  have 
unequal  cleavages  in  the  three  directions ;  and  according  to  the 
third  law,  the  cleavage  in  the  three  directions  will  produce  faces  of 
unlike  lustre  and  general  appearance.  This  is  exemplified  in  gyp- 
sum ;  in  one  direction,  it  is  cleavable  with  great  facility  into  thin 
laminae  of  perfect  transparency,  and  highly  "polished  surfaces  ;  in 
a  second  direction,  the  crystalline  laminas  first  bend  and  then  break, 
exhibiting  a  surface  which  is  not  smooth,  nor  possessed  of  much 
lustre  ;  in  the  third  direction,  it  is  brittle,  and  breaks  immediately 
on  attempting  to  bend  it,  affording  a  surface  smoother  than  the  se- 
cond, but  not  polished.  In  thick  masses,  the  second  and  third 
cleavages  are  scarcely  attainable.  Two  of  these  cleavages  incline 
at  an  oblique  angle,  but  are  at  right  angles  with  the  'third ;  the 
primary  form  is,  therefore,  a  right  rhomboidal  prism. 

6.  Some  instances  occur  of  apparent  exceptions  to  the  first  law. 
They  are  mostly  confined  to  the  right  rhombic  and  right  rectangu- 
lar prisms.  The  rhombic  prism,  in  addition  to  a  cleavage  parallel 
to  its  lateral  planes,  may  have  one  parallel  to  its  lateral  edges  or  a 
diagonal  of  the  base,  or  what  is  equivalent,  parallel  also  to  the  face 
of  a  secondary  right  rectangular  prism,  this  prism  being  formed  by 
a  truncation  of  the  edges  of  the  rhombic  prism,  (§  10.)  These, 
however,  are  not  real  exceptions,  as  cleavage  is  still  parallel  to  a 
face  of  a  primary  solid. 


CHAPTER  II. 
SECONDARY  FORMS. 

LAWS  FOR  THE  0(X:URRENCE  OF  SECONDARY  PLANES. 

28.  The  number  of  secondary  forms  which  the  seven  classes  of 
primary  forms  are  capable  of  affording,  is  exceedingly  large ;  at 
least  many  millions,  supposing  them  to  be  of  invariable  dimensions. 

3 


18 


CRYSTALLOGRAPHY. 


But  as  most  of  these  primaries  may  vary  their  dimensions  infinitely, 
the  possible  number  of  varieties  of  form  is  infinite.  The  actually 
occurring  forms  of  a  single  mineral,  calcareous  spar,  have  been 
found  to  be  nearly  a  thousand. 

These  planes  do  not  occur  indiscriminately  on  a  crystal,  without 
regard  to  time  or  place,  but  are  governed  by  the  following  simple  law : 

All  the  similar  parts  of  a  crystal  are  similarly  and  simulta- 
neously modified ;  or,  by  the  subordinate  law, 

Half  the  similar  parts  of  a  crystal  may  be  similarly  modified 
independently  of  the  other  half 

The  operation  of  tlie  second,  or  subordinate  law,  produces  hemi- 
hedral  forms  of  crystals,  or  ^rms  with  half  the  number  of  second- 
ary planes  that  perfect  regularity  would  require.  The  forms  result- 
ing from  the  first  law,  are  termed  holohedral  forms,  from  oXo^ ,  all, 
and  ^Spa^face. 

29.  Class  1.  Monometrica,  According  to  the  first  law,  if  a  single 
edge  of  a  cube,  octahedron,  or  dodecahedron,  be  tnmcated,  all  will 
be  simultaneously  truncated,  for  all  are  similar,  (§  8,  a;  fig.  6,  PI.  I.) 
If  an  edge  of  the  same  be  replaced  by  a  plane  inclined  unequally, 
on  two  adjacent  faces,  to  retain  the  symmetry  and  apply  the  above 
law,  a  second  plane  must  occur  on  this  edge,  similar  to  the  first,  as 
is  represented  in  fig.  10.  This  becomes  evident,  when  we  consider 
that  these  planes  occupy  similar  parts  of  the  crystal,  and  agreeably 
to  the  above  law,  all  similar  parts  must  be  simultaneously  modified. 
This  is  termed,  as  stated  in  the  note  to  §  8,  a  bevelment.  It  also 
follows,  that  all  the  edges  of  these  solids  will  be  similarly  beveled. 

Again,  the  truncation  of  one  angle  of  a  cube  is  necessarily  ac- 
companied by  the  truncation  of  all,  (fig.  2.)  If  a  plane,  situated 
as  a',  in  fig.  14,  occur  on  an  angle  of  this  solid,  three  similar  planes 
may,  and  therefore  m^iist,  occur  on  the  same  angle,  one  inclining 
on. each  face.  In  addition,  similar  planes  will  occur  on  all  the  an- 
gles. So,  in  the  octahedron,  we  fiiid  four  planes,  (a',  fig.  17,)  on 
each  angle,  one  inclined  on  each  face. 

If  an  intermediary  plane,  (fig.  24,)  is  situated  on  the  angle  of  a 
cube,  it  will  be  accompanied  by  five  others,  or  there  will  be  six  in 
all,  and  forty-eight  in  the  whole  solid,  (fig.  24.)  The  possibility  of 
the  occurrence  of  six  similar  planes,  is  sufficient  to  require  their 
occurrence,  since  the  number  of  similar  parts  about  the  angle  is 
therefore  six.  It  should  be  observed,  that  two  of  these  six  planes 
may  be  said  to  belong  to  each  edge.  Thus,  two  to  the  edge  P  :  P', 
two  to  the  edge  P' :  P',  and  that  they  correspond  to  bevelments  of 
the  same  edges.  This  correspondence  may  be  seen  by  comparing 
figs.  24  and  10. 

For  the  same  reason,  there  will  be  eight  intermediary  planes  on  - 
each  angle  of  the  octahedron,  two  for  each  of  the  edges.    It  is  mani- 
fest, that  if  one  of  these  intermediary  planes  should  be  dropped,  the. 
symmetry  of  the  crystal  would  be  destroyed. 

The  aiigles  of  the  dodecahedron  being  of  two  kinds,  (J  8,  c,) 
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they  will  be  independently  modified.     The  modifications  are  the 
same  as  in  the  cube  and  octahedron,  (figs.  6,  8,  13,  18,  27,  PI.  I.) 

b.  The  exceptions  arising  from  the  second  law,  are  not  of  unfre- 
quent  occurrence.     They  are  as  follows : 

1.  Half  the  similar  angles,  or  edges,  may  be  modified  independ- 
ently of  the  other  half. 

2.  All  the  similar  angles,  or  edges,  may  be  modified  but  by  half 
the  regular  number  of  planes. 

Figs.  28,  33,  are  examples  of  the  first  kind  of  hemihedrism^  in 
which  half  the  angles  of  the  cube  are  modified,  while  Ae  remain- 
ing half  are  unmodified. 

Fig.  42  is  an  instance  of  the  secoud  kind.  All  the  edges  are 
similarly  replaced,  but  by  one  of  the  two  beveling  planes  repre- 
sented in  fi^.  10.  The  plane  &  is  enlarged  in  fig.  43.  From  this 
last  figure,  it  will  be  observed,  that  the  suppressed  planes  are  those 
which  were  alternate,  and  that  two  planes,  e',  incline  on  each  face, 
P.     The  symmetry  of  each  crystal  is  not,  therefore,  destroyed. 

Another  instance  may  be  observed  in  fig.  48,  in  which  each 
angle  of  the  cube  is  replaced  by  three  out  of  the  six  intermediaries 
in  fig.  24 ;  that  is,  by  one  half  of  the  number  of  planes  which  per- 
fect regularity  would  require. 

The^r^^  species  of  hemihedrism  gives  rise  to  solids,  whose  oppo- 
site planes  are  not  parallel ;  a  face  of  a  tetrahedron,  for  example, 
has  no  opposite  parallel  face.  The  same  is  true  of  all  solids  result- 
ing from  this  kmd  of  replacement,  and  arises  from  the  fact,  that 
opposite  parts  of  the  crystal,  producing  these  forms,  as,  for  instance, 
the  diagonally  opposite  angles  in  figs.  28  and  33,  are  not  similarly 
modified.  This  species  of  hemihedral  crystal,  has  been  called  the 
inclined  hemihedron,  for  the  above  reason,  that  its  opposite  planes 
are  not  parallel,  but  inclined  to  one  another. 

On  the  contrary,  according  to  the  second  species  of  hemihedrism, 
the  opposite  parts  of  a  crystal  are  similarly  replaced,  and,  conse- 
quently, the  hemihedrons  proceeding  from  this  replacement  have 
their  opposite  faces  parallel.  Such  is  the  case  in  figs.  43  and  48. 
These  solids  have  been  termed  parallel  hemihedrons. 

Both  of  these  species  of  hemihedrons  are  never  presented  by  the 
same  mineral.  The  former  is  observed  in  boracite,  the  latter  in 
iron  pyrites,  and  many  other  species.  It  is  also  important  to  ob- 
serve, that  minerals,  whose  crystals  are  hemihedrally  modified,  are 
invariably  thus  modified,  if  the  secondary  planes  occur,  in  which 
the  hemihedrism  may  take  place.  We  may  illustrate  this  statement 
by  a  reference,  first,  to  the  species  iron  pyrites,  whose  modifica- 
tions follow  the  second  of  the  above  laws.  The  cubes  of  this  spe- 
cies never  occur  with  beveled  edges,  but,  (whenever  modified,)  are 
invariably  replaced  by  one  or  two  planes  unequally  inclined  on  the 
adjacent  faces.  Again,  the  angles  are  never  replaced  by  six  inter- 
mediaries, but  by  three  alternate,  as  in  fig.  48,  o.    In  bora^Ate  we 
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observe,  that  invariably  only  one  half  the  an^es  are  similarly  re- 
j)Iacf;d,  and  that  the  modified  cing'les  present  all  the  planes  required 
by  the  re^ilar  law  for  secondar\-  planes.  The  edges  of  the  cube  are 
not  affijcted  by  this  species  of  heinihedrism.  as  it  only  influences 
the  replacements  of  the  angles. 

30.  (Jhtss  2.  Dimetrica.  The  modifications  of  the  basal  and  late- 
ral ed^s  of  the  square  prism,  are  independent  of  one  another,  owing 
to  their  dissimilarity,  (§  9.)  The  lateral  edges  are  included  by 
iKjiial  planers,  and,  therefore,  are  imiversally  either  truncated  or 
lx5Veled,  (fijG^.  01,  02.)  The  basal  edges,  beiiij?  the  intersections  oi 
une(|i]al  planes,  are  never  truncated  or  beveled,  but  are  simultane- 
ously replaced,  because  of  their  similarity.  A  plane  on  these 
cdffcs,  th(!r(;f(>re,  inclines  unequally  on  the  adjacent  faces,  (fig.  53.) 

For  thn  same  reason,  the  angles  cannot  be  truncated.  A  plane 
on  nn  angle  inclines,  however,  equally  on  the  two  lateral  planes 
M,  M,  in  conscf[uence  of  their  equality,  (fig.  51.) 

The  similar  intermediary  planes  can  be  but  two  in  number.  The 
two  which  incline  on  the  hfise,  are  unlike  those  inclining  on  the 
lateral  phuies,  on  account  of  the  dissimilarity  between  the  base  and 
a  lateral  plane.  These  intermediary  planes  are  represented  in 
fig.  5K. 

It  is  unnecessary  to  state  the  corresponding  particulars  relative 
to  th(!  octahedron,  since  they  are  easily  deduced  from  its  relation  to 
th(»  prism,  and,  moreover,  are  determined  without  difficulty  from 
the  nature,  of  the  solid  itself 

\\\.  (/lassie  Trimetrica.  The  edges  of  the  right  rectangular 
prism  an»  of  three  kinds,  and  those  of  each  kind  are,  according  to 
the  ahov(i  law,  indejxndently  modified,  (figs.  70,  77,  78,79.)  More- 
over, noncj  of  them  can  f)e  truncated  or  beveled,  in  consequence  of 
lh(^  ine<iiiality  of  their  including  planes. 

IMaiu»H  on  the  angles  incline  unequally  on  the  three  adjacent 
imvuual  plani^s.  Tlu;  angles  are  similar,  and,  therefore,  will  be 
mmlitied  in  connection,  (fig.  74.) 

Tlu«  prism  can  have  Init  one  intermediary  on  each  angle.  This 
follows  from  the  inecpiality  of  the  three  edges  that  meet  at  each 

waglo. 

'  Tho  lateral  edges  of  the  right  rhombic  prism  admit  of  truncation 
tid  hovohuont,  l)ec(uise  of  the  equality  oi  the  lateral  planes.  The 
^bMl»  iVf  I  however,  modified  independently  of  the  acute,  (fig.  84.) 
Tl»  <Mi\w  solid  angles,  and  the  acute,  are  also  independent  in 

tMrvndifications.    Each  may  have  two  intermediary  planes,  (fig. 

lU  TIm  ^placements  of  the  basal  edges  are  similar  and  simul- 

i«  Mmwiinata.  In  the  oblique  rhombic  prism, 
of  tbs  lateral  edges  are  similarly  replaced ;  they 
.  ^\fctiiam>si  or  beveled,  (fi^.  100.)  The  front  superior  ba- 
^      ^^^ia  m  vilfike  the /ron/  tnferior^  or  the  superior  behind, 
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(§  11,)  and  are  therefore  modified  independently  of-  the  latter, 
(fi^  101.) 

The  four  lateral  solid  angles  are  composed  of  the  same  number 
of  plane  angles  which  are  equal,  each  to  each,  and  belong  to  planes 
which  are  respectively  equal.  Their  modifications  are,  conse- 
quently, similar,  (fig.  98.J  The  front  angles  are  dissimilar,  and  in- 
dependent in  their  modincations,  (figs.  96,  97.) 

The  right  rhomboidal  prism,  unlike  the  right  rhombic,  cannot 
have  its  lateral  edges  truncated  or  beveled.  Its  basal  edges  and 
angles  are  also  dissimilarly  modified.  Placed  on  a  rectangular 
face  for  its  base,  as  in  fig.  88,  we  may  apply  to  it  the  same  remark 
as  above.  The  front  superior  basal  edge  and  angles,  being  unlike 
itie  front  inferior  or  superior  behind,  (§  11,)  they  are  mo<Sfied  in- 
dependently of  the  latter.  This  is  the  most  simple  method  of  view- 
ing this  solid. 

33.  Class  6.  Triclinata.  Hereafter,  the  class  Diclinata,  will  not 
be  treated  of,  except  in  connection  with  the  class  Triclinatc^  both 
on  account  of  the  rarity  of  its  occurrence,  and  the  similarity  of 
the  oblique  rectangular  to  the  oblique  rhomboidal  prism. 

In  the  oblique  rhomboidal  prism,  there  can  be  neither  trunca- 
tions nor  bevelments.  Only  diagonally  opposite  parts  are  simi- 
larly modified,  and,  consequently,  similar  adjacent  or  approximate 
planes  cannot  exist.  (By  approximate  planes  are  understood  those, 
not  opposite,  which  are  separated  by  one  or  more  planes.)  The 
front  superior  basal  edges  are  imlike  in  their  modifications,  and  also 
unlike  those  of  the  front  inferior  basal.  The  same  is  the  fact  with 
the  angles,  ffigs.  104,  106,  106.)  The  only  similar  plane  to  a,  in 
the  solid,  (ng.  104,)  is  its  diagonally  opposite  a.  Such  is  univer- 
sally the  case  in  this  solid. 

34.  Class  6.  Tetraxona.  The  vertical  solid  angles  of  the  rhom- 
bohedron  are  formed  by  the  meeting  of  three  equal  planes,  and 
equal  plane  angles.  These  angles  may,  therefore,  be  truncated, 
{hg.  113,)  or  replaced  by  three  or  six  similar  planes.  .The  edges 
may  be  either  truncated  or  beveled,  for  a  similar  reason.  The  ter- 
minal edges,  however,  are  replaced  independently  of  the  lateral, 
(figs.  109,  115,  117,  119.) 

The  lateral  angles,  six  in  number,  are  replaced  at  the  same  time, 
(figs.  Ill,  121.)  Two  intermediary  planes  may  occur  on  each, 
(fig.  118.) 

The  similar  parts  in  the  rhombohedron  and  hexagonal  prism, 
being  three,  or  some  multiple  of  three,  (excepting  the  vertical  solid 
angles,^  the  similar  secondary  plane  are  also  three,  or  some  mul- 
tiple of^  three. 

35.  Notwithstanding  the  regularity  in  the  secondary  forms  of 
crystals,  resulting  from  the  preceding  laws  for  the  occurrence  of 
secondary  planes,  Crystallography  would  scarcely  be  entitled  to  its 
rank  as  a  science,  were  it  not  for  the  existence  of  a  second  law.     It 
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is  this  second  law  which  gives  to  Crystallography  a  mathematical 
basis.     It  is  as  follows  : — 

2.  The  ratio  of  the  edges  removed  by  secondary  planes  is  a 
simple  ratio, 

^^^— __^____^        In  removing  the  edge  A,  to  produce  the  plane 

c,  parts  of  the  edges  B  and  C  are  also  removed. 
If  then  B  and  C  are  equal,  as  in  the  cube,  the 
parts  of  B  and  C  removed  will,  according  to  the 
above  law,  either  be  equal,  (the  edge  is  then  trun- 
cated,) or  there  will  be  twice  as  much  of  one  re- 
movea  as  of  the  other,  or  three  times  as  much  ; 
that  is,  the  ratio  of  the  parts  will  be  either  1:1, 
1:2,  1:3,  and  also,  sometimes,  1 : 4,  2 : 3,  3 : 4.  Other  ratios  some- 
times occur,  but  are  unconmion.  If  B  and  C  are  unequal,  the  ratios 
will  be  the  same,  excepting,  that  the  parts  of  B  and  C  removed,  will 
be  proportional  to  the  lengths  of  their  ed£[es ;  that  is,  the  ratios  will 
be  1  B :  1  C,  or  1  B :  2  C,  or  1  B :  3  C,  or  it  may  be,  2  B :  1  C,  or 
3  B :  1  C,  also,  2  B :  3  C,  or  3  B :  2  C.  The  last  expression  signi- 
fies a  ratio  of  three  times  the  length  of  B  to  twice  the  length  of  C ; 
or,  if  the  edge  B  be  divided  into  a  certain  number  of  equal  parts, 
and  C  into  the  same  number,  the  plane,  whose  ratio  is  3  B :  2  C, 
cuts  off  three  parts  of  B,  and  two  of  those  of  C.  The  figures  are 
used  in  the  same  manner  in  the  preceding  expressions. 

A  plane  on  an  angle,  (A,  B,  C,  again  being  equal,)  may  either 
cut  off  A,  B,  C,  in  the  ratio  of  1:1:1,  that  is,  equal  parts  from 
each,  or  in  the  ratio  of  1:1:2,  the  figures  referring  to  the  letters 
in  the  order  just  given  ;  or,  a^ain,  as  1 : 1 : 3,  1 : 1 :  J,  1 : 1 :  J,  or 
1 : 1 :  i,  in  which  the  part  cut  from  C  is  only  one  fourth  that  cut 
from  either  A  or  B.  So  also,  there  may  occur  the  ratios  1 : 1 :  f , 
1 : 1 :  |.  Others  are  of  occasional  occurrence.  If  A,  B,  and  C, 
are  unequal,  the  first  ratio  above,  that  is,  the  ratio  of  equality,  be- 
comes 1  A :  1  B :  1  C ;  and  the  others,  1A:1B:2C,  1A:1B:3C, 
1  A  :  1  B :  4  C,  1  A :  1  B :  4  C,  1  A  :  1  B :  J  C,  &c.  <fcc.  Planes  on 
angles  have  an  equal  ratio  of  A  and  B,  as  is  observed  in  the  above 
examples. 

Intermediary  planes  cut  off  unequal  parts  of  the  three  edges,  A, 
B,  C.  Some  of  the  occuring  ratios  are  4je€  :  1,  6:3:2,  that  is,  if 
these  edges  are  divided  into  the  same  number  of  equal  parts,  the 
plane,  whose  ratio  is  4 : 2 : 1,  is  formed  by  removing  4  of  the  parts 
on  the  edge  A,  2  on  the  edge  B,  and  1  on  C. 

36.  It  has  been  stated,  that  on  these  principles  depends  the  appli- 
cation of  mathematics  to  this  science. 

A  few  remarks  on  this  subject  may  be  of  interest  to  the  student, 
who  is  acquainted  with  the  principles  of  trigonometry.  This  sub- 
ject is  treated  of  in  full,  in  the  Appendix,  A. 

Let  BE  and  BF,  in  the  following  figure,  represent  the  two  edges 
B  €md  C,  in  the  figure  on  the  preceding  page,  and  AC  and  AD, 
the  intersections  of  the  planes  on  the  ed^  A  with  the  face  M. 
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5      If  AC  makes  equal  anc:les  with  EB  and  BP, 

the  angles  BAC=BCA,  ana  therefore,  (Euc.  6.  I.) 
BA=BC.  We  might,  therefore,  conclude  that 
the  crystal  is  one  in  which  the  edge  BE=BF, 
for  only  such  can  have  truncating  planes. 

Or  if  we  knew  that  BA=BC,  we  might  infer 
the  angle  EAC,  it  being  the  supplement  of  BAG, 
which  equals  45°. 

Suppose  again  EAC  to  be  unequal  to  FCA. 
Subtracting  the  angle  EAC  from  180°,  we  obtain 
BAG.  As  we  are  acquainted  with  the  angles  of 
the  triangle  BAG,  since  ACB  is  the  complement 
of  BAC,  and  ABC  a  right  an^le,  we  may,  by  the  principles  of  right 
angled  trigonometry,  obtain  the  ratio  of  BA  and  BC.  The  propor- 
tion would  be,  making  BA=1,  R :  BA=1  : :  tan.  BAG :  BG.  From 
the  result  obtained,  we  infer  the  ratio  of  the  edges  BE  and  BF,  or 
the  relative  height  and  breadth  of  a  rectangular  prism. 

Conversely,  if  the  relative  lengths  of  BA  and  AC,  or  BE  and 
BF,  are  given,  we  may  determine  the  angle  BAG,  and,  consequent- 
ly, its  supplement  EAC. 

It  may  be  stated,  that  it  is  uncertain  whether  the  plane  AG  pro- 
ceeds from  a  ratio  of  equality  in  the  parts  of  the  edges  removed. 
This  is  to  be  presumed,  or  doubled,  from  the  nature  of  the  plane, 
the  frequency  of  its  occurrence,  &c. ;  and  if  not,  the  value  t)btained 
is  a  mintiple,  or  a  sub-multiple  of  the  true  length  of  the  crystal. 

If  the  dimensions  of  a  primary  are  known,  we  may  proceed  in 
the  above  manner,  and  calculate  its  interfacial  angles.  If  we  sup- 
pose the  plane  DA  to  have  the  ratio  2  C  :  B,  or  to  cut  off  2  parts  of 
the  edge  G  to  1  of  B,  the  anjrle  BAG  will  be  determined  by  the 
proportion,  B :  R  : :  2  G  :  tan.  BAD,  which  again  is  the  supplement 
of  EAD.  The  angle  FDA  is  determined  by  subtracting  EAD  from 
270^.  This  will  give  an  imperfect  idea  of  the  use  of  mathematics, 
and  the  manner  of  its  application  in  Crystallography.  For  a  fur- 
ther elucidation  of  tliis  interesting  subject,  reference  may  be  made 
to  the  Appendix. 

DERIVATION  OF  SECONDARY  FORMS  FROM  THE  PRIMARIES. 

37.  In  the  remarks  on  the  relations  of  the  primary  solids,  some 
of  the  secondary  forms  have  already  been  pointed  out.  Thus,  the 
octahedron  has  been  shown  to  be  derivable  from  the  cube,  by  the 
truncation  of  its  solid  angles,  and  conversely,  the  latter  from  the 
former,  by  a  truncation  of  the  angles  of  the  octahedron.  In  a  sim- 
ilar manner,  the  dodecahedron  has  been  shown  to  proceed  from  the 
cube,  from  a  truncation  of  the  edges  of  the  latter,  &c.  vkc.  (See 
H  17—23.) 

We  propose  to  continue  this  subject,  as  a  perfect  acquaintance 
with  the  derivative  forms  is  of  the  utmost  importance  to  the  mine- 
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ralogist.     We  again  treat  of  the  several  forms,  according  to  the 
classes  to  which  they  belong. 

Class  1.    Monometrica. 

For  the  sake  of  perspicuity  of  arrangement,  the  holohedral  arid 
kemihedreU  forms  will  be  separately  considered. 

38.  Holohedral  Forms. 

a.  Tetrahexahedron,  A  bevelment  of  the  edges  of  a  cube  is  rep- 
resented in  ^.  10,  fltnd  the  result  of  a  continuation  of  the  process 
in  fig.  11.  This  form  is  bounded  by  twenty-four  triangular  faces, 
two  planes  being  formed  on  each  of  the  twelve  ed^es  of  the  cube. 
It  may  be  considered  a  cube,  with  a  low  four  sided  pyramid  on 
each  face.  The  above  name  expresses  its  ^neral  resemblance  to 
the  cube  or  hexahedron,  at  the  same  time  tnat  it  conveys  an  idea 
of  the  number  of  its  faces.  It  is  derived  from  rfiTfaxi>,  four  timesj 
^|,  six,  and  hSpa^face  ;  the  4x6  faced  solid. 

The  planes  &  in  fig.  12,  which  are  observed  to  replace  the  solid 
angles  of  the  octahedron  inclining  at  the  same  time  on  its  edges,  if 
extended  to  the  obliteration  of  the  primary  faces,  produce  the  same 
form  as  above,  (fig.  11.) 

The  replacement  of  the  six  acute  solid  angles  of  the  dodecahe- 
dron hy  four  planes  resting  on  the  primaries,  (iSg.  13,)  if  continued, 
results  in  the  same  solid. 

By  varying  the  angle  of  the  bevelment  of  the  cube,  tetrahexahe- 
drons  of  diflerent  angles  may  be  produced.  Those  of  most  com- 
mon occurrence  have  the  following  angles  : 

Interfacial  Angles. 
A  C» 

1.  =  133^  48'  47''        157^  22'  4  -^ 

2.  143^^    7' 48"        143°    7' 48"  occurs  in  garnet. 

3.  154°    9'  29"        126°  52'  12"        "         fluor  spar. 

Plane  Angles. 

1.  =60ol4'16"  79°  31' 28" 

2.  48^  11'  23"  83°  37'  14"  occurs  in  garnet. 

3.  46°  30'  30i"        86°  58'  59"        "        fluor  spar. 

ft.  Trisoctahedrons.  The  angles  of  the  'tube  are  represented  as 
replaced  "by  three  planes  in  figs.  14  and  19 ;  in  one,  they  incline  on 
tlio  primary  faces,  in  the  other,  on  the  edges  of  the  cube.  The  com- 
pleted forms  obtained  by  these  replacements,  are  seen  in  figs.  16 
and  20.  Fig.  15  is  an  intermediate  form  between  14  and  16.  The 
resulting  solids,  though  considerably  unlike,  have  a  general  resem- 
lUnnce  to  octahedrons,  with  a  three  sided  pyramid  substituted  for 
eacli  octahedral  face.     Like  the  octahedron,  they  are  formed  on  the 

♦  The  lotitTs  designating  the  angles  refer  to  the  figure,  PI.  I.  C  is,  however,  sub- 
ttllQtcd  for  2  C.  The  same  is  ihe  case  in  Uie  following  forms.  According  to  the  system 
uf  notation  explained  in  the  Appendix,  these  solids  are  designated,  csO  ^  \  ooO  S  \  ao03. 
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angles  of  the  cube  by  a  replacement  by  three  planes  instead  of  one, 
which  accounts  for  their  ffeneral  resemblance  to  this  solid.  The 
name,  Trisoctahedron,  is  derived  from  rgts,  three  times,  oxrw,  eight, 
and  I5pa,  face,  3x8  faced  solid.  The  faces  of  one  of  these  solids 
are  four  sided,  or  tetragonal,  those  of  the  other,  three  sided,  or 
trigonal ;  they  are,  therefore,  distinguished  by  the  names  tetrago- 
nal trisoctahedron,  and  trigonal  trisoctahedron.  The  more  com- 
mon name  of  the  former  is  trapezohedron. 

The  tetragonal  may  be  derived  from  the  octahedron,  by  replacing 
its  angles  by  four  planes  Inclining  on  its  faces,  (fig.  17.) 

The  same  may  be  obtained  from  a  dodecahedron,  by  a  truncation 
of  its  twenty-four  edges,  (fig.  18.) 

The  trigonal  proceeds  from  th6  octahedron,  by  beveling  its 
twelve  edges — (compare  figjs.  21  and  20,)  and  from  the  dodecahe- 
dron, by  a  replacement  of  its  six  acute  solid  angles  by  four  planes 
inclining  on  the  edges. 

The  tetragonal  trisoctahedron,  or  trapezohedron  of  most  common 
occurrence,  has  the  following  angles : 

8=131°  48'  37'',    C=146o  26'  34".     Fig.  16. 

a=82o  15'  3",   6=117°  2'  8",  c=78°  27'  46".    Ex.  leucite  and  garnet. 

The  trigonal  trisoctahedron  occurring  in  nature,  has  the  fol- 
lowing angles : 

A=152o  44'  2",  8=141°  3'  27",  6=118°  4'  10",  c=30°  57'  55".* 
Fig.  20.   It  is  a  form  of  fluor  spar  and  galena. 

c.  Hexoctahedron,  Fig.  24  represents  a  cube,  with  six  planes 
on  each  angle,  and,  consequently,  forty-eight  in  all.  The  resulting 
solid  is  completed  in  fig.  25.  Here,  for  each  face  of  the  octahe- 
dron, is  substituted  a  low  six  sided  pyramid.  The  name  of  this 
soUd  is  derived  from  the  Greek,  k^uMg,  six  times,  oxtw,  eight,  and 
i6pa,face,  6x8  faced  solid. 

A  replacement  of  the  angles  of  the  octahedron  by  eight  planes 
produces  a  similar  solid,  (fig.  26.)  A  bevelment  of  the  twenty-four 
edges  of  the  dodecahedron,  (fig.  27,)  also  necessarily  produces  a 
forty-eight  faced  solid.  Others,  differing  in  their  angles,  may  re- 
sult from  a  replacement  of  the  six  acute  solid  angles  of  the  dode- 
cahedron, by  eight  planes,  or  the  eight  obtuse  by  six  planes. 

The  occurring  varieties  have  the  following  inter  facial  and  plane 
angles : 

1.  A=158°  12'  48",  8=148°  59'  50",  C=158°  12'  48",  occ.  in  garnet. 

2.  162°  14' 50",        154° 47' 28",        144°   2' 58",    «   fluorspar. 

1.  a=  86°  56' 2.5",   6=  56°  15'   4",    c=  36°  48' 31". 

2.  85°  50' 23",         54°  21' 34",         39°  48'   3".t 

♦  The  crystallographic  expressions  for  these  trisoctahedrons  are,  for  the  tetragonal, 
2'02,  for  the  trigonal,  2  0. 

t  These  solids  are  described  by  means  of  the  crjrstallographic  signs,  explained  in 
Appendix  A,  as  follows :         80},         4  02. 

4 
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a.  //.M.-O- ••;'►<:'-  .  :  T-:":'':2':  .  t*  bill  the  angles  of 
ih-i:  'J  />:  : :-z  :•>:.  ir-i  '71  ^...^.i  7. !:_■:-  i-f  :"  ir  2S.  ihe  resulting 
foru::- J. --r::!.- ..:::..  :::.-^:-_--::-r.:-i::i.  Irf  i*.  3».'.  The  same 
may  arii-r  i::::  :-  •.:J.-'::  :.  y  ir.  tS'-.I-S'.:-  r'  01.^  half  of  its 
frices.  :  .  :':-r  .     i:.:^::  1.  "i  ::.r  :::-t:  !._.:      This  rrxess  is  repre- 

l:s  1: -.".  L.\j:<  --;  v.'=.  ii-i  :->*--r::2:.\:  r^^r:^  TO-  31' 44". 

ft.  //./..:-7V;.-.:.:-^j-  .0.  K:^  :::>:- 7 rr^^-s  ^  cube,  with  its 
alierii.-.>_  -^i.z'.'-i-  ^-\  ■  >^i  '7  :hr--^ : .  iii-^.  Th-  7 .^nes  in  this  figure 
o<rourr::;^  •  :i  z...  :■:-.  .:::j.t5.  ^.vr  ::sr  ::  ::.■:  :.:rvc:::il  trisoctahe- 
droii.  nj.  l»v  L».:'.::r-i:j  '::  ": .::  L...:.  :L--v  i::.'i.:x-  the  solid  in 
uz.  34. 

Til-?  s»:c :::l1  rf  r" ?:.-:>  :r.  r  j.  I'i*.  •.- :  .::r::.^  -::  • '.::  :.:i':'  the  angles, 
aiid  L*i2'.itrj»; .:.  loriii  ::..-  <-.-..i  :::  :L-.  i'  .  vrl..:::  :>  ?.  i.vuuhedral  form 
ottJiL'  ir:j'  liii'.  :::>.•:;•.!.•>::•:!:.  1:>  :*.■:-:<  ..:-.  *t:"'.:^'-'/i'i/.  and.  there- 
fore, if  a  li;*:!!'?  is  d-:s:ra:'le.  ::  mriV  U  um:^"\i  :::e  tttrasronal  hemi- 
tris'Kta  h  t  dron . 

Tli*^  torni«L'r  has  (ri^r-ntjl  I'ices.  .-sA  :>,  :::-:rt:-:re.  the  trigonal 
hem  i-trhnrt*ih :  d  rnn . 

A  trii:«»iKil  li':i^i-tr:>*^::ih':^ro:;  of  ^rav  co:  r<r  or-e  Ii^s  the  follow- 
in^  an  irks : 

B-I"'j    o>   In  ,  C=14--  -v.  33  . 

ci=  31-  i^  oKt  .  h=^ni'    I    ^  .• 

c.  H'.mi-Hijroctah^dronjt.  A  solid  of  i!;:s  kir.d  is  rt-prosented  in 
tie.  41.  Ii  is  form»-'d  by  a  rt?p!c'':fiur  nt  of  I.aif  ihe  aiiirles  of  the 
cub«.\  by  six  phmi's.  similar  to  liif.  'ii. 

If  afl  tlie  solid  angles  of  the  cuV«e  Iv  replac^l  by  t/^re^  alternate 
planes,  of  sir  iiitennediarios,  (:  4>,  a  honnliedra!  solid  is  formed, 
which  is  r^^pn'Si-nted  in  rij^.  41».  It  diilVrs  from  tho  at«ove.  in  hav- 
inL^  parall'.-l  «»j»p'»>ito  fatvs.  ami  is.  ihereforo.  a  purulltl  hcmi-hexoc- 
tahcdron. 

A  varir-ty  of  inclined  hemi-lu^xocialiediuii.  having'  the  following 
anirl*?S:  has  l^een  observed  in  boraciie  : 

A=102'-I4^5^>^         B-12r  51',  C=144-    2^  5S".t 

a^  40-  19'    7",         6-=  54-  21'  34',         c=  S5"  19'  19". 

cf.  Hemi-Tetrahcxahedron^  or  Pnntasronal  Dodecahedron.     A 

T'lbe  is  represented  in  fisf.  42,  with  but  one  of  the  two  beveling 

aianes  on  each  ed^e,  <rivcn  in  fig.  10.     The  same  enlarged,  is  ob- 

-'KT^^  in  fig.  43.     V\^.  44  rcpre.sents  the  completed  solid.     The 

wrmd  of  the  above  names,  is  most  commonly  applied  to  this  solid ; 


X  T-^iiailo^phic  symbol,  agreeably  to  the  notation  adopted  in  Appendix  A, 


■M.  tocripUve  of  this  solid,  is  — ^ — 
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the  first  is  more  systematic,  the  solid  being,  in  fscij  a  hemihedral 
form  of  the  tetrahexahedron. 

Pigs.  45,  46,  exhibit  the  planes  on  the  octahedron,  which,  ex- 
tended, give  rise  to  this  sohd,  (figs.  47,  44.) 

The  occurring  forms  of  this  kind,  both  of  which  have  been  ob- 
served in  iron  pyrites,  have  the  following  angles : 

1.  A=112o  37'  12^',      C=117o  29^  IV. 

a=102o  35^  4(y',       6=108^  24'  3(y',      c=110o  17'  40". 

2.  A=126o  62^  12",      0=113°  34'  41". 

c=121o  35' 18",       ft=106O36'    2",      c=102o  36' 19".* 

Class  DimetHca. 

40.  Holohedral  Forms. 

The  derivation  of  an  octahedron  from  the  right  square  prism,  by 
a  replacement  of  its  solid  angles  by  a  single  plane  each,  has  already 
been  explained.  By  different  inclinations  of  this  plane,  different 
octahedrons  may  be  obtained. 

The  basal  edges  of  this  solid  are  also  eight  in  number,  and  simi- 
lar, and,  consequently,  by  their  replacement  at  different  angles,  may 
give  rise  to  another  series  of  ocUdiedrons,  (figs.  53,  54.) 

Two  intermediate  planes  on  each  angle  (fig.  58)  of  the  prism, 
produce,  if  extended,  a  double  eight  sided  pyramid,  (fig.  59.)  A 
square  prism  diagonal,  with  the  primary,  may  be  obtained  by  trun- 
cating its  lateral  edges,  (fig.  61,)  and  an  eight  sided  prism  by  be- 
veling the  same,  (fig.  62.) 

41.  Hemihedral  Forms, 

A  few  hemihedral  forms,  appertaining  to  this  class,  are  repre- 
sented in  figs.  63,  66,  67.  The  first  is  an  irregular  tetrahedron,  and 
is  formed  in  a  similar  manner  with  the  monometric  tetrahedron. 
The  second  is  the  commencement  of  the  solid  represented  in  fig.  67. 

Class   Trimetrica. 

42.  A  replacement  of  the  lateral  edges  of  the  right  rectangular 
prism,  has  been  stated  to  give  rise  to  a  rhombic  prism.  If  the  edges 
e,  (fig.  69,)  are  replaced,  as  in  fig.  78,  or  the  edges  e,  as  in  fig.  77, 
prisms  will  also  be  formed,  which,  from  their  horizontal  position, 
are  called  horizontal  prisms^  (fig.  79.)  The  formation  of  octa- 
hedrons has  been  explained,  (§  10.) 

Class   Tetraxona. 

43.  The  derivation  of  two  six  sided  prisms  from  the  rhombohe- 
dron,  has  been  fully  explained  in  §  14  ;  the  one  by  a  truncation  of 
the  six  lateral  edges,  (figs.  109,  110;)  the  other,  by  a  replacement 


♦  The  signs  of  these  soUds  are,  l-^j^^-*,  2  ^-^  ^ 
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of  the  six  lateral  angles,  (iSgs.  Ill,  112,)  by  planes  parallel  to  the 
vertical  axis. 

The  remaininjsr  parts  of  the  primary  faces  on  the  first  of  the  above 
prisms,  are  rhombic,  (fi^.  110 ;)  those  on  the  second,  are  pentagonal, 
(fig.  112.)     This  is  an  important  distinction. 

In  fig.  115,  the  lateral  edges  of  the  rhombohedron  are  beveled; 
a  greater  extension  of  these  secondary  planes  produces  the  solid 
represented  in  fig.  116,  which  is  called  the  scalene  dodecahedron^ 
its  faces  being  scalene  triangles,  and  its  faces  twelve  in  number. 

A  bevelmeut  of  the  terminal  edges  (fig.  117)  continued,  gives  rise 
to  a  similar  solid.  A  replacement  of  the  lateral  angles,  by  two  in- 
termediary planes,  (fig.  118,)  may  produce  other  solids  of  the  same 
kind. 

A  truncation  of  the  terminal  edffes  of  the  rhombohedron,  is  ob- 
served in  fig.  119.  Since  these  edges  are  six  in  number,  three  at 
one  end  of  the  crystal,  alternating  with  three  at  the  other,  the  solid, 
formed  by  the  extension  of  these  planes,  must  be  an  oblique  solid, 
contained  under  six  equal  faces,  or,  in  a  single  word,  a  rhombohe- 
dron. This  solid  is  represented  in  fig.  12().  It  is  much  more 
obtuse  thim  the  primary.  Because,  also,  the  lateral  angles  are  six, 
and  thn*e  alternate  are  nearer  the  lower  extremity  of  the  axis,  and 
tho  nMuaining  thnn)  nearer  the  upper  extremity,  the  planes  on  these 
angles,  if  not  parallel  to  the  vertical  axis,  incline  alternately  above 
luul  Mow,  ffig.  121 ;)  and,  therefore,  by  their  extension,  will  give 
riA*  to  rhoinlwhedrons,  (fig.  122.)  These  rhombohcdrons  will  dif- 
ti^r  in  the  lengths  of  their  vertical  axes,  as  these  planes  vary  their 
inoUnatiou.  Their  nearer  approach  to  jmrallelism  to  the  vertical 
nxi»,  priHhiet^s  rhoml)ohedrons  of  longer  axes ;  and  the  six  sided 
l%nsm.  toruHHi  ow  these  angles,  may  be  considered  a  rhombohedron, 
\kith  an  infinite  axis. 

\u  is^vcet»h»s  d(xlecahedron,  (fig.  124,)  so  called,  l)ecause  its  faces 
;kjv  i^vsoeles  trianglc»s,  may  be  obtained  from  the  rhombohedron,  by 
H%  tv^^lciceuu'Ut  of  the  lateral  angles,  provided  this  replacement  is 
v\»*iinuuHl  to  the  obliteration  of  the  primary  faces,  and  (fig.  123)  is 
v^  xu^*h  a  kind  that  the  remaining  primary  faces  (fig.  124)  just  equal 
i^K^  >«\\sMularios  produced  by  the  replacement.  In  fig.  124,  the 
a1i\^^k*u^  t'aot^s  R,  R,  are  primary,  and  the  remainder  secondary. 
^;v.S  v\  iho  (origin  of  the  pyramidal  termination  of  crystals  of 
.juxki*  This  solid  may  also  be  formed  by  replacing  the  basal 
.\i>;iw  v*i  angles  of  the  hexahedral  prism,  (e,  1l\^.  125.) 

IS^o  micrnuHliary  planes  on  each  angle  of  the  hexagonal  prism, 
luwluvv,  K  iheir  extension,  a  twenty-four  sided  figure,  formed  of 
i\^v>  '.\w'l\o  xideil  pyramids  placed  base  to  base. 

rti.x  m>IkI  »."<  rt^prestmled  in  fi^.  126. 

Ueiuihviluil  t'oruis  often  occur  m  the  class  Tetraxona,  but  usually 

u  ,oaiu\iou  with  Imlohedral.     Under  ton rmn line,  is  represented  a 

>i\  v.;^\i   »iiMu  otlhis  mineral,  differently  terminated  at  its  two  ex- 

iwoko^^     l*hc  secondary  faces  a^,  a^,  at  the  upper  extremity,  re- 
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place  the  lateral  anj^les ;  the  secondary  faces,  e,  e,  e,  at  the  lower, 
truncate  the  terminal  ed^ ;  the  three  planes  a,  a,  which  truncate 
the  alternate  edges  of  the  six  sided  prism,  replace  the  alternate 
lateral  angles. 

The  six  lateral  planes  which  compose  the  hexa^nal  prism,  are 
formed  on  the  six  lateral  edgeSy  (not  on  the  aisles.)  We  arrive  at 
this  conclusion,  by  observing,  that  the  faces  F,  if  a'  was  removed, 
would  be  rhombic,  and  not  pentagonal,  as  remarked  in  the  com- 
mencement of  this  section.* 

On  the  Lettering  of  Figures  of  Crystals. 

44.  Some  difficulty  is  occasionally  experienced  by  the  young 
mineralogist  in  reading  the  figures  of  crystals,  or,  in  other  words,  in 
determimng  the  particular  situation  of  each  secondary  plane.  This 
obstacle  can  be  wholly  surmounted  only  by  frequent  comparisons 
of  figures  with  the  solids  they  represent.  It,  however,  may  be  par- 
tially removed,  and. this  comparison  facilitated,  by  a  simple  system 
of  notation,  according  to  which,  the  lettering  of  the  planes  shall  de- 
signate the  edge  or  angle  on  which  they  are  situated.  In  order  that 
a  system  for  this  purpose  should  conveniently  subserve  its  intended 
purpose,  its  principles  should  be  few  and  simple.  Such,  it  is  pre- 
sumed, will  prove  to  be  the  character  of  the  following. 

In  applying  the  following  principles,  a  few  of  the  primary  forms 
are  supposed  to  have  a  certain  position : 

The  right  rhombic  prism  must  be  placed  with  an  obtuse  lateral 
ed^  towards  the  observer;  the  ri^ht  rhomboidal,  (except  for  the  let- 
tenng  of  its  primary  planes,^  on  its  rectangular  base,  as  in  fig.  88 ; 
the  oblique  rhombic  and  rnomboidal  prisms,  with  the  dominant 
solid  angle  in  front ;  it  is  immaterial  whether  at  the  inferior  or  su- 
perior base.  Farther  than  this,  no  attention  need  be  paid  to  the  sit- 
uation of  these  solids. 


♦  An  exhibition  of  the  relations  of  the  secondary  forms,  above  described,  to  their 
primaries,  is  beautifully  accomplished  by  means  of  glass  models.  They  may  be 
made  from  conmion  window  or  plate  glass,  by  cutting  the  glass  in  the  form  of  the 
faces  of  the  solid  to  be  made,  ana  then  imiting  them  by  means  of  glue.  The  author 
has  generally  found  it  convenient  to  employ  a  small  cord  between  two  adjacent 
pieces  of  glass,  as  the  adhesion  between  the  glass  and  the  cord,  by  means  of  glue,  is 
much  stronger  than  between  two  pieces  of  glass.  The  forms  thus  far  finished,  may 
be  rendered  much  stronger,  and,  at  the  same  time,  the  glue  and  cord  concealed,  by 
covering  the  edges  with  very  narrow  strips  of  paper,  cut  for  the  purpose  ;  colored 
glazed  paper  Ls  preferable,  on  account  of  its  less  liability  to  be  soiled.  The  prima- 
ries, when  thus  completed,  may  be  placed  within  any  secondary  nearly  constnicted, 
which  afterwards  can  be  closed  up  and  its  edges  papered.  We  have  thus  an  elegant 
exhibition  of  the  relations  which  the  secondary  bears  to  its  primary.  In  this  way,  a 
primary  may  be  inclosed  within  any  of  its  secondaries.  The  plane  angles  of  the 
faces  in  the  monometric  solids,  are  given  in  the  preceding  paragraphs.  These  may 
be  laid  oft*  on  paper,  and  the  form  of  the  desired  face  obtained;  by  then  placing  the 
plate  of  glass  over  the  figure,  the  faces  may  be  cut  with  a  diamond  and  a  rule,  with- 
out difficulty.  Good  glue  is  necessary  to  produce  the  cohesion  of  the  glass  \  gum 
arable  suffices  for  attaching  the  slips  oi  paper  to  the  edges. 
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Tlio  priiiKiry  plaiies  of  the  prisms,  if  alike,  as  in  the  cube,  are 
letteretl  P :  if  unlike.  P  is  retained  for  the  basal,  and  M  employed 
for  tJie  lateral  planes ;  and,  tinally.  if  the  lateral  are  unlike,  the 
larsjtT  lateral  is  lettered  M,  the  smaller  T.  except  in  the  right  rec- 
tzui^ilar  prism,  whose  larjier  lateral  pUuie  is  lettered  m,  and  the 
smaller  m.  (stv  iii»s.  t\\),  S7.)  The  primary  faces  of  the  rhombohe- 
di\>u  will  U*  leitenil  K :  those  of  the  octahedron  A;  those  of  the 
rhombic  dixUvulieilron  K :  tlie  reason  for  using  these  letters  will  be 
Sivii  tiurther  on.     ^Set^  tiir>,  3.  4.  7.  107.) 

In  i:\Mieral.  the  letter  e  may  lx»  applied  to  plsmes  on  the  edges,  a 
to  planes  on  the  {Uiirles,  ;md  o  to  intermediaries. 

If  the  Kisiil  t\li,vs  diller  trom  the  lateral,  as  in  the  prisms,  the 
Roman  e  may  Iv  retaim^d  for  the  biisiil,  and  the  Italic  e  for  tlie 
lateral. 

If  aiiv  o(  the  eilires  are  obliiiue.  we  may  distinsniish  the  obtuse 
bv  the  mark  .  the  unitt  bv  the  mark  -- .  and  thus  may  haye  e,  e, 
lor  plant»s  on  the  obtuse  and  acute  Ivisal  edirt^s  in  the  oblique  prisms, 
(fijj.  *,U,)  i\  t\  for  plants  on  the  obtuse  and  acute  lateral  edges.  In 
tlie  rij^ht  rhomlKiidal  prism,  the  tront  supt^rior  basal  edge  is  obtuse 
r,  the  interior  acute  r,  while  th»^  lateral  are  rectansrular.  and  are, 
therefore.  Irttrrod  e  simply.     (Stv  tig.  SS.) 

h)  th*'  ol)lii[ue  rhomlHMilal  prism,  there  are  two  unlike  obtuse 
basal  i\li;^'s,  and  tWi>  unlike  acute.  We  may  letter  plan«?s  on  the 
eilyft*  to  the  riorht  hand.  v\  or  e*.  on  thai  to  the  left,  -e  or  -e. 

If  the  front  auirlcs  ilitfer  from  the  lateral,  as  in  the  rhombic  and 
rbomlH>idal  prisms,  we  may  retain  the  Roman  a  for  the  front,  and 
employ  the  Italic  a  tor  \\\\^  lateral,  (tiir.  72.) 

If  tlir  tVonl  aui^les  at  the  two  bases  ditier,  as  in  the  oblique  prism, 
the  planes  o\\  the  obtuse  may  be  di>tinguished  by  a,  those  on  the 
acult*  by  a,  (fiiT*.  *H»,  97.) 

In  the  rhonilH>ludron,  the  vt'rlical  solid  angle  may  be  lettered  a, 
the  lateral  a:  tlu»  terminal  eilijes  t\  the  lateral  e. 

All  llie  nuMUMiu'trir  .st>|ids  will  Im?  hereafter  lettered.  Jis  if  deriyed 
tViMU  tlu'  rube.  In  the  other  classes,  the  lelterhig  will  depend  on 
the  primary. 

'I'he  changes  of  the  letter  o  for  intermediaries,  and  the  use  of  the 
marks  —  and  -  ,  will  follow  the  same  changes  in  the  letter  a.  That 
is,  intt^rmcdiary  planes  about  the  angle  a  will  be  lettered  6,  those 
aUmt  the  angle  a,  o. 

Tlie  ditlen»nt  planers  on  the  same  edge  or  angle,  may  be  distin- 
^lishtHi  by  indict\s,  as  follows :  a',  a",  a''',  a',  a\  &c. 

The  nuiin  principles  in  this  system  of  notation  are : 

I.  l^^tlering  phuu*s  on  edges,  e,  on  angles,  a,  and  intermedia- 

4  Dbtin^iiNhing  phuu»s  on  the  basal  edges  from  those  on  the 
MBBiiLK  leltoring  the  former  with  a  Roman  e.  and  the  latter  with 

^ IMiijniiihinj];  planes  on  obtuse  edges  from  those  on  acute^ 
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by  placing  the  mark  —  over  the  letter  for  the  fonner,  and  ^  for  the 
latter,  as  e,  e,  e,  e. 

4.  Distinguishing  planes  on  the  frontal  angles  from  those  on  the 
lateral,  by  lettering  the  former  with  a  Roman  a,  the  latter  with  an 
Italic  a. 

5.  Distinguishing  planes  on  obtuse  frontal  solid  angles  from  those 
on  acute,  by  the  mark  —  over  the  letter  for  the  former,  and  w  for 
the  latter. 


CHAPTER  in. 
DETERMINATION  OF  PRIMARY  FORMS. 

45.  With  a  perfect  understanding  of  the  preceding  sections,  we 
are  prepared  to  enter  on  the  subject  of  the  determination  of  the 
primary  forms  of  minerals,  by  inspection  of  their  crystals.  This  is 
one  of  the  main  objects  of  the  study  of  crystallography.  The  first 
question  which  arises,  on  commencing  the  examination  of  a  crys- 
tal, is,  what  is  its  primary  7  To  afibrd  the  means  of  overcoming 
the  various  difiiculties  in  the  answering  of  this  question,  this  sub- 
ject will  be  fully  discussed. 

46.  These  difficulties  are  of  several  kinds,  but  arise  principally 
from  the  accidental  variations  of  form  to  which  crystals  are  subject 
— ^variations  afiecting  the  size  of  their  faces,  and  sometimes  the 
angles.  For  example :  a  mineral,  whose  primary  is  a  cube,  often 
occurs  under  the  form  of  a  right  square  or  right  rectangular  prism ; 
a  right  square  prism  may  appear  to  have  the  form  of  a  cube,  or  a 
right  rectan^lar  prism ;  a  rhombohedron  may  appear  to  be  an  ob- 
lique rhombic  or  an  oblique  rhomboidal  prism.  So  that,  in  fact, 
but  little  dependence  can  be  placed  on  a  mere  observation  of  the 
apparent  form. 

Another  difficulty  appears  to  follow  from  the  great  variety  of  se- 
condary planes,  which  often  completely  mask  the  primary.  This, 
however,  will  be  found  not  to  be  a  difficulty ;  on  the  contrary,  the 
secondary  planes  will  prove  to  be  the  surest  index  of  the  nucleus. 
But  difficulties  may  proceed  from  the  enlargement  of  some  second- 
ary planes,  and  the  consequent  diminution  of  others  of  the  same 
kind.  Very  singular  distortions  of  this  kind  occur.  Under  quartz, 
p.  339,  is  a  representation  of  a  distorted  crystal  of  that  mineral. 

Difficulties  also  arise  from  the  imperfection  of  crystals ;  these, 
however,  will  generally  prove  no  obstacle  to  one  well  acquainted 
with  the  preceding  principles,  and  the  following  remarks,  which 
are  deductions  from  these  principles. 

46.  The  methods  which  may  be  employed  in  the  determination 
of  the  primary  of  a  mineral,  are  as  follow : 


^«  n» 
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'  1.  Measurement  of  angles. 

2.  Inspection  of  the  similarity  or  dissimilarity  of  lustre,  hard- 
ness, &c.,  of  different  faces. 

3.  Cleavage. 

4.  Examination  of  the  situation  of  secondary  planes. 

1.    MEASUREMENT  OF  ANGLES. 

47.  The  measurement  of  the  angles  of  crystals  is  effected  by 
means  of  instruments  called  Goniometers. 


The  simplest  of  these  instruments,  called  the  Common  Goni- 
ometer, is  above  represented.  It  consists,  1.  of  a  semicircular  arc 
graduated  to  decrees,  and,  consequently,  measuring  180° ;  2.  two 
arn^s,  one  of  which,  a6,  is  stationary,  or  admits  only  of  a  sliding 
motion  backward  and  forward,  by  means  of  the  slits  gh^  ik.  The 
other  arm  turns  on  o,  the  centre  of  the  arc,  as  an  axis ;  there  is  also 
a  slit,  ?*»,  in  this  arm.  By  means  of  these  slits,  the  parts  of  the 
arms  below  o,  that  is,  ao,  co,  may  be  shortened,  which  is  found  ne- 
cessary for  the  measurement  of  small  crystals.  The  faces,  whose 
inclination  is  to  be  measured,  are  applied  between  the  arms  ao,  co, 
which  are  opened  till  they  just  admit  the  crystal,  and  are  seen  to  be 
closely  applied  on  the  surfaces  of  the  same.  This  may  be  deter- 
mined by  close  examination,  holding  it  at  the  same  time  up  to  the 
light,  and  observing  that  no  light  passes  between  the  arm  and  the 
plane  of  the  crystal.  The  number  of  degrees  on  the  arc,  between 
k  and  the  left  edge  of  d,  (this  edge  being  in  the  line  of  the  centre 
0  of  the  arc,)  is  the  required  angle. 

For  the  purpose  of  measuring  crystals  partially  imbedded,  the 
arc  is  usually  jointed  at  /,  so  that  the  part,  a/,  may  be  folded  back 
on  the  other  quadrant.  When  the  angle  has  been  measured,  the 
arms  are  to  be  secured  in  their  place  by  the  screw  at  o,  and  the  arc 
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and  there  fastened  by  the  bar,  mo. 

■nit  of  \)emg  separated  from  the  arc,  in 
(j<*utly  the  required  angle.  They  may 
by  n  simple  contrivance,  wliich  will  be 

without  explanation,  and  the  angle  read 

with  the  common  goniometer  are  seldom 
..•  ..  u  jg^  however,  sufliciently 
accurate  for  tlio  ordinary 
observations  of  the  mineral- 
og'ist,  IVhen  the  crystal  is 
destitute  of  lustre,  it  is  in- 
dispensably necessary.  But 
for  highly  polished  crystals, 
wo  liavc  an  incomparably 
superior  inslrumont  in  the 
Heftcctive  Goniot/wter,  of 
Wollaston. 

48.  The  reflective  gonio- 
meter is  represented  in  the 
adjoining  figure. 

The  principle  on  which 
this  instrument  is  conslruC' 
ted  may  be  understood,  by 
reference  to  the  following 
figure,  which  represents  a 

The  eye  at  P,  looking  into  the 
f;ice  'if  the  crystfll,  6c,  observes  a 
reflected  imago  of  M,  in  the  direct- 
ion of  PN.  The  crystal  may  now 
be  so  changed  in  its  position,  that 
the  snme  image  is  seen  reflected 
hy  the  next  face,  and  in  the  same 
direction,  PN.  To  effect  this,  the 
crystnl  must  be  turned  around,  un- 
til ahr  has  the  present  direction  of 
,  iherclore,  the  number  of  degrees 
h  the  crystal  must  be  mmed.  But  dbc,  subtracted 
xjuals  the  required  angle  of  the  crystal  ale.  The 
lerefore,  passed  in  its  revolution  through  a  number  of 
tch,  subtracted  from  180,  gives  the  required  angle, 
jiighl  be  measured  by  attaching  the  crystal  to  a  gradu- 
r,  -which  shall  tuni  with  the  crystal.  This  is  eflected  by 
,  :l[icI  bonlifully  simple  contrivance  of  Wollaston,  to 
tgm  science  is  much  indebted  tor  rendering  the  above  principle 
i^ticsj  subservient  to  the  purposes  of  the  mineralogist. 
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AB  is  the  circle  graduated  to  half  degrees.  By  means  of  the 
vernier,  r,  minutes  are  measured.  The  wheel,  m,  is  attached  to 
the  main  axis,  and  moves  the  graduated  circle  together  with  the 
adjusted  crystal.  The  wheel,  n,  is  connected  with  an  axis  which 
passes  through  the  main  axis,  (which  is  hollow  for  the  purpose,) 
and  moves  merely  the  parts  to  which  the  crystal  is  attached,  in  or- 
der to  assist  in  its  adjustment.  The  contrivances  for  the  adjust- 
ment of  the  crystal,  are  at  p,  q^  r.  To  use  the  instrument,  it  must 
be  placed  on  a  small  stand  or  a  table,  and  so  elevated,  as  to  allow 
the  observer  to  rest  his  elbows  on  the  table.  The  whole,  thus  firmly 
arranged,  is  to  be  placed  in  front  of  a  window,  distant  from  the 
same  from  six  to  twelve  feet,  and  with  the  axis  of  the  instrument 
parallel  to  it.  Preparatory  to  operation,  a  dark  line  must  be  drawn 
below  the  window  near  the  floor,  parallel  to  the  bars  of  the  window. 

The  crystal  is  to  be  attached  to  the  moveable  plate,  ^,  by  a  piece 
of  wax,  and  so  arranged,  that  the  edge  of  intersection  of  the  two 
planes  forming  the  required  angle,  shall  be  in  a  line  with  the  axis 
of  the  instrument.  This  is  eflfected  by  varying  its  situation  on  the 
plate,  q^  or  the  situation  of  the  plate  itself,  or  by  means  of  the  adja- 
cent joints  and  wheel,  r,  s,  p. 

When  apparently  adjusted,  the  eye  must  be  brought  close  to  the 
crystal,  nearly  in  contact  with  it,  and  on  looking  into  a  face,  part 
of  the  window  will  be  seen  reflected,  one  bar  of  which  must  be  se- 
lected for  the  experiment.  If  the  crystal  is  correctly  adjusted,  the 
selected  bar  will  appear  horizontal,  and  on  turning  the  wheel  n, 
till  this  bar  as  reflected,  is  observed  to  approach  the  dark  line  below 
seen  in  a  direct  view,  it  will  be  found  to  be  parallel  to  this  dark 
line,  and  ultimately  to  coincide  with  it.  If  there  is  not  a  perfect 
.  coincidence,  the  adjustment  must  be  altered  until  this  coincidence 
'is  obtained.  Continue  then  the  revolution  of  the  wheel,  71,  till  the 
same  bar  is  seen  by  reflection  in  the  next  face,  and  if  here  there  is 
also  a  coincidence  of  the  reflected  bar  with  the  dark  line  seen  di- 
rect, the  adjustment  is  complete ;  if  not,  alterations  must  be  made, 
and  the  first  face  again  tried.  A  few  successive  trials  of  the  two 
faces,  will  euable  one  to  obtain  a  perfect  adjustment. 

When  adjusted,  180°  on  the  aic  must  be  brought  opposite  0,  on 
the  vernier.  The  cohicidence  of  the  bar  and  dark  line  is  then  to 
be  obtained,  by  turning  the  wheel  w.  As  soon  as  obtained,  the 
wheel,  m,  should  be  turned  until  the  same  coincidence  is  observed, 
by  means  of  llie  next  face  of  the  crystal.  If  a  line  on  the  graduated 
circle  now  corresponds  with  0  on  the  vernier,  the  angle  is  imme- 
diately determined  by  the  number  of  degrees  marked  by  this  line. 
If  no  line  corresponds  with  0,  we  must  observe  which  line  on  the 
vernier  coincides  with  one  on  the  circle.  If  it  is  the  18th  on  the 
vernier,  and  the  line  on  the  circle  next  below  0  on  the  vernier 
marks  125^  the  required  angle  is  121°  18' ;  if  this  line  marks 
125°  3(y,  the  required  angle  is  125°  48^. 

If  the  observei'  is  xmt  lighted,  and  iocaiMible  of  seeing  the  dark 
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line  at  the  above  distance,  a  slate,  or  board  of  a  similar  form  and 
size,  may  be  secured  on  the  table  at  that  distance  which  best  ac- 
commodates the  eye,  and  its  upper  edge  used  for  the  bar  of  the 
window,  and  the  lower,  or  a  line  drawn  on  the  board  parallel  to 
the  upper,  for  the  dark  line. 

When  great  accuracy  is  required,  and  the  instrument  is  near  the 
window,  a  cord  extended  across  the  window  may  be  substituted  for 
the  bar. 

One  of  the  most  important  advantages  of  this  instrument,  is  its 
capability  of  measuring  the  angles  of  crystals  too  minute  for  the 
application  of  the  common  goniometer.  Indeed,  in  general,  the 
smaller  the  crystal  the  more  accurate  is  the  result  obtained.  Its 
faces  are  less  frequently  interrupted  by  blemishes,  and  are  more 
perfectly  uniform  planes. 

49.  In  goniometrical  measurements,  a  knowledge  of  the  following 
simple  principle  in  mathematics  is  of  great  importance.  "  The  sunt 
of  the  three  angles  of  a  triangle  equals  180°,"  or,  in  more  gene- 
ral terms,  "  The  sum  of  the  angles  of  a  polygon  eqtials  twice  as 
many  right  angles  as  there  are  sides  less  two^  If  there  are  five 
sides,  the  figure  contains  2x(5-2)=6  right  angles  or  640°. 

If,  (see  figure  to  §  36,)  the  angle  CAE  has  been  measured,  the 
angle  ACF  may  be  determined  according  to  the  above  principle, 
by  subtracting  CAE  from  270°.  For  the  two  angles,  BAG,  BCA, 
since  ABC  is  a  right  angle,  equal  90° ;  also,  BAC,  CAE,  BCA, 
ACF,  added  together,  equal  360°.  Subtracting  the  two  which 
equal  90°,  it  leaves  the  sura  of  EAC,  FCA,  equal  to  270°,  and,  con- 
sequently, as  above  stated,  if  EAC  is  determined  we  may  ascertain 
the  value  of  the  other  by  subtracting  from  270°. 

Having  then  measured  EAC,  in  every  instance  when  practicable 
the  angle  FCA  should  also  be  measured.  If  the  sum  of  the  two 
angles  thus  obtained  equals  270°,  we  may  be  quite  confident  of  the 
correctness  of  the  measurement  j  but  if  not,  the  measurement 
should  be  repeated. 

If  the  angle  EBF  is  oblique,  the  sum  of  the  two  angles,  FCA 
and  EAC,  can  be  obtained,  by  subtracting  the  angle  EBF  from 
180°,  which  will  give  the  value  of  the  two  other  angles  in  the  tri- 
angle, viz.  BCA  and  BAC,  and  then  subtracting  the  result  thus  ob- 
tained from  360°.  This  gives  the  sum  of  the  two  angles  FCA, 
EAC.  For  example,  if  EBF=110°,  180°-110°=70°,  and  then 
360°-70°=290°.  If,  therefore,  we  find  by  the  goniometer  that  the 
two  angles  equal  290°,  the  coincidence  between  experiment  and 
calculation  is  quite  sure  proof  of  accuracy.  If  there  is  not  this 
coincidence,  the  measurements  should  be  repeated.  In  this  man- 
ner may  errors  be  avoided  in  the  measurements  of  crystals,  which 
would  otherwise  obtain. 

In  the  determination  of  the  primary  of  a  mineral,  the  goniometer 
alone  is  sufficient  only  when  the  primary  form  is  actually  before 
the  observer,  and  it  is  desired  to  determine  whether  the  interfacial 
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angles  of  the  prism  are  fright  or  oblique ;  also,  if  oblique,  their 
obliquity.  It  performs,  however,  an  important  service  in  affording 
assistance  in  the  employment  of  the  other  methods. 

2.    SIMILARITY,   OR   DISSIMILARITY  OP    THE    DIFFERENT    FACES. 

50.  This  method  is  founded  on  the  principle,  that  like  crystalline 
faces  are  invariable/  similar  in  lustre  and  general  appearance,  and 
that  unlike  faces  may  be  dissimilar  in  these  characters. 

The  faces  may  differ  in  their  lustre  merely,  or  may  be  marked 
by  lines  or  parallel  ridges,  and  consequent  depressions.  The  latter 
are  termed  striae,  and  such  a  surface  is  said  to  be  striated. 

If  a  right  rectan^lar  prism,  (as  of  iron  pyrites,)  presents  on  ex- 
amination, similar  hues  or  strise  on  the  six  faces,  and  also  a  simi- 
larity of  lustre,  we  are  led  to  infer,  that  the  primary  is  a  cube.  If 
the  similarity  existed  between  the  surfaces  only,  we  would  conclude 
it  to  be  a  right  square  prism. 

The  difference  of  lustre  of  different  faces  is  frequently  but  slight, 
and  in  general  appearance  they  are  often  very  closely  similar.  We 
are  therefore  compelled,  in  most  instances,  to  employ  other  methods 
of  arriving  at  the  primary  form.  The  dissimilarity  in  hardness 
may  be  of  some  importance ;  but,  in  general,  it  is  not  sufficiently 
distinct  to  be  determined. 

0  3.    CLEAVAGE. 

51.  This  method  depends  on  the  observation  of  the  form  obtained 
by  cleavage,  in  connexion  with  the  constant  principle,  that  cleavage 
takes  place  with  equal  ease  parallel  to  similar  faces,  and  to  those 
only ;  and  that  similar  cleavages  produce  faces  of  similar  lustre, 
(S  26,  27.)  Two  cleavages  are  said  to  be  similar,  when  obtained 
with  equal  difficulty,  or  are  equally  unattainable,  as  well  as  when 
effected  with  equal  ease.  The  following  table  exhibits  the  cleavages 
of  the  several  prismatic  primaries : 

Three  similar  cleavages :  Cube  and  Rhombohedron. 

Two  similar  cleavages:  Right  Square  Prism,  Right  Rhombic  Prism,  and  Oblique 
Rhomboidal  Prism. 

Three  dissimilar  cleavages:  Right  Rectangular  Prism,  Right  Rhomboidal  Prism, 
and  Oblique  Rhomboidal  Prism. 

If  we  observe  a  crystal  with  two  similar  rectangular  cleavages, 
and  a  third  unlike  the  other  two,  the  primary,  according  to  the 
above,  is  a  right  square  prism.  If  the  two  similar  cleavages  are 
obliquely  inclined  to  one  another,  but  at  the  same  time,  at  right 
angles  with  the  third^  the  form  is  a  right  rhombic  prism.  We  may 
generally  distinguish,  when  the  faces  have  oblique  inclinations,  by 
inspection  merely ;  in  doubtful  cases,  the  goniometer  may  be  em- 
ployed. When  we  observe  three  equal  oblique  cleavages,  the  form 
under  consideration  is  rhombohedral ;  if  these  cleavages  are  rectan- 
gular, the  form  is  the  cube. 
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Minute  observation  is  seldom  required  in  the  determination  of 
the  similarity  of  two  cleavages ;  for  the  difference,  if  any  exists,  is 
usually  strongly  marked.  Anhydrite  is  a  single  exception  to  this 
remark.  Its  three  rectangular  cleavages  are  quite  similar,  though, 
with  close  examination,  peculiarities  are  readily  observed  in  each 
of  them. 

The  employment  of  this  method  of  determining  the  primary  form, 
is  often  attended  with  considerable  uncertainty,  arising  from  the 
existence  of  other  cleavages  in  crystals,  besides  those  parallel  to  the 
faces  of  the  primary.  Some  reference  to  this  subject  has  already 
been  made  in  §  27,  b,  where  it  is  stated  that  a  rhombic  prism  may 
have  the  cleavage  of  a  rectangular  prism,  and  vice  versa.  In  these 
cases,  we  must  decide  from  analogy,  either  assuming  those  planes 
to  be  primary,  parallel  to  which  cleavage  is  obtained  with  the  great- 
est facility,  or,  in  some  instances,  those  which  are  of  the  most  fre- 
quent occurrence.  The  instances  are  very  numerous  in  which  this 
character  entirely  fails  of  affording  any  assistance,  on  accoimt  of 
the  difficulty  with  which  cleavage  is  obtained.  Occasionally,  we 
may  be  guided  by  the  cleavage  joints,  which  are  sometimes  apparent 
when  cleavage  is  imattainable. 

4.    SITUATION  OF  SECONDARY  PLANES. 

52.  This  is  the  most  important  of  the  four  methods  for  the  determi- 
nation of  the  primary  of  a  crystal.  It  will  merely  lead  us,  how- 
ever, to  the  class  to  which  the  crystal  belongs,  as  all  the  forms  of 
the  same  class  may  have  the  same  secondaries.  For  example ;  the 
rhombic  prism  may  occur  under  the  form  of  a  secondary  rectangu- 
lar, and  all  the  modifications  of  a  rectangular  prism,  may  be  referred 
to  a  right  rhombic,  (§  10.)  But  for  the  determination  of  a  mineral, 
a  knowledge  of  the  class  is  usually  sufficient.  This  being  known, 
by  an  examination  of  the  angles,  if  convenient,  and  other  charac- 
ters, we  soon  arrive  at  the  name  sought.  Generally  the  planes  on 
two  or  three  edges,  or  on  an  angle  or  two,  are  sufficient  for  this  pur- 
pose, and,  consequently,  an  imperfect  crystal  is  often  adequate  to 
give  full  information.  The  goniometer  may  frequently  afford  as- 
sistance, but  usually  the  results  may  be  obtained  by  mere  inspection. 

53.  The  principles  of  this  method  have  already  been  laid  down  in 
§  28 ;  they  depend  on  the  law,  that  similar  parts  of  a  crystal  are 
similarly  modified.  According  to  this  law,  the  following  table  is 
constructed,  in  wliich  the  peculiarities  of  the  situation  of  secondary 
planes  in  each  class,  are  so  laid  down,  that  the  whole  may  be  com- 
prehended at  a  single  glance. 

The  position  of  the  right  rhomboidal  prism,  assumed  in  the  table, 
is  that  represented  in  Sg,  88.  The  peculiarities  of  its  secondary 
planes,  with  reference  to  its  situation  on  its  rhomboidal  base,  are 
described  in  a  note. 
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In  the  determination  of  the  similarity  or  dissimilarity  of  planks, 
the  following  laws  are  of  the  utmost  importance,  and  their  applica- 
tion will  often  prove  a  similarity,  where,  from  the  great  dissimiLftrity 
in  the  size  of  the  planes,  it  was  not  supposed  to  exist. 

1.  Planes  equally  inclined  to  the  same  plane,  are  similar. 

2.  Planes  equally  inclined  to  similar  planes,  are  similar. 

54.  The  following  are  a  few  examples  of  the  mocfe  of  applying 
this  table.  We  may  select,  first,  fig.  1,  of  the  species  iron  pyrites. 
Its  primary  form  is  required. 

We  inquire,  ^rstj  are  all  the  edges  similarly  modified  7  We  ob- 
serve that  they  are ;  and,  therefore,  the  crystal  belongs  to  the  mono- 
metric  system.  The  particular  primary  may  be  determined  by 
either  of  the  three  preceding  methods. 

The  perfect  symmetry  in  the  forms  of  this  class  is  so  remarkable, 
that  a  cursory  glance  will  distinguish  them  immediately  from  any 
of  the  other  classes,  without  a  particular  examination  of  the  above 
fact. 

Respecting  a  figure  of  calcareous  spar,  (see  the  description  of  this 
species,  in  the  descriptive  part  of  this  treatise,)  we  ask  the  same  ques- 
tion, but  find  that  all  the  edges  are  not  similarly  modified,  and  the 
angles  are  not  truncated  or  beveled.  The  general  appearance  of  the 
crystal  alone  would  distinguish  it  from  the  monometric  forms.  We 
proceed  and  inquire,  secorid,  Is  the  number  of  similar  planes,  at  each 
extremity  of  the  crystal,  in  any  instance,  either  three  or  a  multiple 
of  three?  We  observe,  in  the  figure,  one  R  at  the  upper  end,  and 
two  at  the  lower.  These  latter  must  have  their  opposites  above, 
and,  therefore,  there  are  three  R  s  at  the  upper  extremity.  This  is 
sufficient  to  decide  the  question  in  the  aflirmative.  But,  looking 
farther,  we  also  find  that  there  are  three  planes  e,  two  are  visible 
at  the  upper  extremity,  and  the  third  is  seen  below.  In  these  ex- 
aminations, it  may  be  taken  as  an  invariable  rule,  that  the  num- 
ber of  faces  of  any  one  kind,  represented  at  both  extremities  of  a 
figure  of  a  crystal,  indicates  the  number  actually  existing  at  each 
extremity,  and  for  the  reason  that  each  face  has  one  siimlar  to  it, 
diagonally  opposite.  Hemihedrism  produces  some  exceptions,  but 
they  will  cause  no  difficulty  in  the  application  of  the  above  prin- 
ciple. 

To  continue,  we  observe,  on  this  principle,  six  planes  e^,  at  each 
extremity,  six  planes  e^,  three  planes  a^^  and  a^ ;  so  that,  in  every 
instance,  the  number  of  planes  of  the  same  kind  is  either  three,  or 
a  multiple  of  three.  The  same  will  prove  to  be  the  fact  with  the 
figures  of  apatite,  quartz,  <kc. 

We  therefore  conclude,  that  this  crystal  has  either  a  rhombohe- 
dron  or  a  hexagonal  prism,  as  its  primary ;  that  is,  it  belongs  to  the 
class  Tetraxona,  We  may  infer,  that  the  rhombohedron  is  the 
primary,  from  the  occurrence  of  only  three  planes  of  some  kinds ; 
the  hexagonal  prism  is  always  modified  with  at  least  six  planes  of 
each  kind,  at  each  extremity.    See  figures  of  crystals  of  beryl,  &c. 
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For  farther  elucidation,  we  may  consider  figures  of  the  species 
pyroxene  and  anorthite.  In  answer  to  the  first  and  second  queries, 
with  respect  to  these  figures,  we  receive  a  negative  reply.  There 
are  not  three  planes  of  any  one  kind  at  either  extremity  of  these 
crystals.  We,  hence,  make  the  third  inquiry,  are  the  front  supe- 
rior basal  edges  and  angles  modified  in  the  same  manner  as  those 
below,  or  the  posterior  above  ?  This  is  not  true  with  either  figure. 
In  the  figure  of  pyroxene,  the  plane  a  has  no  corresponding  one 
above ;  so,  also,  there  are  two  planes  on  an  inferior  basal  edge  of 
anorthite,  and  but  one  on  the  corresponding  superior.  Other  planes 
concur  in  deciding  the  question  in  the  negative  :  but  a  single  in- 
stance is  sufficient. 

The  figures,  therefore,  belong  to  oblique  prisms,  and  may  be  of 
the  class  Monoclinata  or  Triclinata, 

We  then  make  the  subordinate  inquiry.  Are  there  two  adjacent 
or  approximate  similar  planes  in  these  crystals.  In  the  figure  of 
pyroxene  we  observe  two  similar  Ms.  If  we  doubted  their  sim- 
ilarity, we  might  decide  it  by  finding  with  the  goniometer,  that  c 
inclined  equally  on  these  planes.  Our  conclusion  is  then  inmie- 
diate,  that  the  crystal  belongs  to  the  Monoclinate  system.  We 
might  also  observe  the  pairs  of  faces,  o,  o,  a,  a,  <fcc.,  and  thus 
could  dispense  with  any  measurement. 

On  examining  the  figure  of  anorthite  with  the  same  inquiry,  we 
find  no  adjacent  or  approximate  similar  planes ;  no  plane  on  the 
edge  P :  T,  corresponding  with  that  on  the  edge  P :  M.  The  planes 
•a,  a*,  which  appear  to  be  similar,  are  unlike  in  their  inclinations, 
and  are  tUerefore  dissimilar.  Indeed,  look  the  whole  figure  through, 
we  find  no  two  similar  planes.  We  hence  have  no  room  for  a 
doubt,  that  this  crystal  is  iriclinate. 

Again.  With  a  view  of  examining  fig.  2,  of  the  species  heavy 
spar,  we  make  the  same,  Jirst,  second,  and  third  inquiries,  and 
find  that  the  reply  to  each  is  in  the  negative.  We  observe,  that  the 
similar  planes  arc  not  in  any  instance  a  multiple  of  three,  that  there 
are  similar  planes,  a  a,  a  a,  e  e,  at  each  extremity  in  front.  We, 
therefore,  continue  the  investigation,  by  making  the  fourth  inquiry. 
Are  there  in  each  instance,  four  or  eight  similar  secondary  planes 
at  the  extremities  of  the  crystals,  or  are  there  but  two,  and  not  more 
than  four,  of  some  planes  ?  We  observe  but  two  planes,  a.  We 
need  look  no  farther ;  the  crystal  belongs  to  the  trimetric  system. 
If  we  look  farther,  we  find  only  two  planes,  a,  and  four  planes,  6. 
If  these  four  planes  were  the  only  secondaries  at  each  extremity,  it 
would  be  necessary  to  look  to  the  planes  on  the  edges,  and  ask, 
fifthly,  Are  all  the  lateral  edges  similarly  tnmcated  or  beveled  1 
But  evidently,  the  plane  e  differs  from  plane  e.  This  decides  again 
the  figure  to  represent  a  trimetric  solid.  With  reference  to  fig.  3,  of 
idocrase,  we  observe  the  lateral  edges  similarly  truncated  and  bev- 
eled ;  we  also  find  eight  planes,  &,  &',  o*",  o*,  &c.  The  conclusion 
is  therefore  drawn,  without  hesitation,  that  the  figure  belongs  to  a 
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dimetric  crystal,  and  has  a  right  square  prism,  or  a  square  octahe- 
dron for  its  primary. 

The  reader  is  advised  to  select  from  the  figures  in  the  descrip- 
tive part  of  this  treatise,  and  attempt  to  apply  the  above  principles, 
in  order  to  become  fully  acquainted  with  them.  In  their  applica- 
tion, if  the  crystal  has  a  prismatic  form,  we  may  consider  any  of 
the  faces  of  the  prism  as  lateral  planes,  (with  this  restriction,  that 
if  one  of  two  similar  planes  be  selected,  the  other  must  also  be,)  for 
the  above  interrogations  will  apply  equally  well,  whatever  selection 
be  made,  and  the  conclusions  will  be  equally  correct.  Thus,  in 
the  figure  of  heavy  spar,  we  may  assume  e  and  c  for  primary  planes, 
and  still  the  conclusion  will  be  obtained,  that  the  crystal  is  tri- 
metric. 

DIFFICULTIES  IN  THE  DETERMINATION  OF   A   PRIMARY   ARISING 

FROM  PSEUDOMORPHISM. 

55.  A  pseudomorphmis  crystalj  is  one  which  possesses  a  form 
that  is  foreign  to  itj  mid  which  it  has  received  front,  some  other 
cause  J  distinct  from  its  owfi  powers  of  crystallization, 

Pseudomorphous  crystals  may  arise  in  different  ways ;  either  by 
the  infiltration  of  foreign  matter  into  the  cavities  of  decomposed 
crystals ;  by  the  external  accretion  of  foreign  matter  on  the  sur- 
faces of  crystals  ;  or  by  a  decomposition  of  a  mineral,  and  its  grad- 
ual replacement  by  another  possessing  some  points  of  resemblance 
with  the  original  mineral  in  its  chenucal  constitution. 

The  two  first  methods  are  readily  comprehended;  in  the  first, 
the  cavity  acts  the  part  of  a  mould,  and  gives  all  its  peculiarity  of 
form  to  the  mineral  that  may  infiltrate  into  it ;  in  the  second,  a 
series  of  coatings  are  supposed  to  be  formed  around  a  crystal  and 
thus  to  produce  a  solid,  presenting  the  form  of  the  included  crystal, 
though  entirely  diflferent  in  chemical  composition.  The  last  method 
stated  above,  is  by  far  the  most  frequent  source  of  pscudomorphs, 
though  the  process  by  which  they  have  been  formed  is  often  very 
obscure.  A  number  of  chancres  of  this  kind  have  been  described 
by  Haidinger,  in  vols,  ix  and  x,  of  Brewster's  Edinburgh  Journal. 
Specular  iron,  the  form  of  whose  crystals  is  rhombohedral,  has  been 
observed  in  regular  octahedrons,  which  is  the  primary  of  magnetic 
iron  ore.  The  crystal,  originally,  belonged  to  the  latter  species ; 
but  a  change  of  composition  has  taken  place,  without  an  accom- 
panying change  in  the  external  form.  Magnetic  iron  consists  of 
one  atom  of  protoxyd,  and  two  of  peroxyd  of  iron  ;  specular  iron, 
of  pure  peroxyd  of  iron :  the  only  change  required,  therefore,  is 
an  additional  oxydation  of  the  protoxyd  of  iron,  by  which  the 
whole  becomes  peroxyd  or  specular  iron.  In  a  similar  manner, 
crystals  of  carbonate  of  lead,  or  white  lead,  are  occasionally  changed 
into  minium,  or  oxyd  of  lead,  without  the  least  alteration  in  exter- 
nal form,  the  striae  of  the  surface  remaining  perfect.    Similarly, 
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minium  may  present  the  fonn  of  galena ;  W^erite,  or  carbonate  of 
barytas,  the  form  of  sulphate  of  barytes  or  heavy  spar ;  tungstate  of 
iron  or  wolfram,  the  form  of  timgstate  of  lime,  &c.  In  the  last 
instance,  there  is  merely  a  substitution  of  iron  for  lime,  which 
would  readily  take  place,  provided  iron  were  present,' if  any  decom- 
posing agent  should  remove  the  lime.  Forms  of  this  kind  have 
been  observed  at  Monroe,  Conn.  Other  instances  of  more  difficult 
explanation,  are,  the  pseudomorphs  of  Prehnite,  imitative  of  anal- 
cime ;  of  steatite,  imitative  of  quartz  or  calcareous  spar ;  of  quartz, 
imitative  of  fluor  or  calcareous  spar.  Haidinger  supposes,  with 
respect  to  the  last,  that  "  water,  charged  with  carbonic  acid,  and  by 
that  means  holding  silica  in  solution,  may  have  dissolved  the  ori- 
ginal species,  and  deposited  the  siliceous  matter  in  its  stead."  It 
has  long  been  disputed,  whether  the  crystals  of  serpentine  were 
pseudomorphous.  This  subject  has  lately  been  investigated  by 
A.  duenstedt,  (Aniialen  der  Phj/sik,  etc.  No.  11. 1835,)  who  finds 
them  identical  m  form  with  crystals  of  chrysolite,  and  shows,  Ihat 
the  change  requires  merely  an  addition  of  water,  and  a  removal  of 
a  part  of  the  magnesia,  and  may,  therefore,  be  effected  by  the  very 
common  agents,  aqueous  vapor  and  carbonic  acid.* 

It  may  be  doubted  whether  the  first  species  of  pseudomorphism 
pointed  out  -above,  ever  takes  place  in  nature.  More  probablyi 
those  cases  which  have  been  supposed  instances  of  it,  would  more 
correctly  be  referred  to  the  last  method. 

Pseudomorphous  crystals  are  distin^ished,  generally,  by  their 
rounded  angles,  dull  surfaces,  destitution  of  cleavage  joints,  and 
often  granular  composition.  Their  surfaces  are  frequently  dnisy, 
or  covered  with  mmute  crystals.  Occasionally,  however,  the  re- 
semblance to  real  crystals  is  so  very  perfect,  that  they  are  distin- 
guished with  difficulty.  A  total  want  of  cleavage  is  their  most 
constant  peculiarity. 


CHAPTER  IV. 

COMPOUND  CRYSTALLINE  STRUCTURE. 

56.  The  compound  crystalline  structure  of  minerals  may  arise 
either  from  a  modification  of  the  regular  laws  of  crystallization,  re- 
sulting from  the  nature  of  these  laws,  or  a  modification  produced 
by  the  influence  of  other  causes,  in  connection  with  these  laws. 


♦  Serpentine  is  represented  by  the  following  formula : — 

3%  H»+2^^g^»  S>  and  chrysolite  by  Mg^L 

If  to  four  atoms  of  chrysolite  =Mg*^*=2M^^+ Mg*»,  we  add  6  atoms  of  water 

=6H,  we  obtain  for  serpentine,  2M^^+8W!gH",  together  with  three  atoms  of 
magnesia,  which  are  separated  from  the  compotmdT 
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In  the  first  case,  the  mineral  still  presents,  externally,  cr3rstalline 
fiices,  and  the  individtials  consist  of  two  or  more  crystals  intimately 
united  in  their  internal  structure.  They  are  called  Compound  or 
T\D%n  Crystals, 

The  second  kind  of  compound  structure  is  exemplified  in  speci- 
mens which  are  said  to  be  imperfectly  crystalline,  and  which  are 
aggregations  of  numerous  imperfect  crystals,  either  laterally  ap- 
posed, as  in  the  fibrous  structure,  or  confusedly  mingled,  as  in  min- 
erals of  a  granular  structure. 

1.    COMPOUND  CRYSTALS. 

67.  Compound  crystals  are  the  analogues  of  monsters  in  the 
animal  kingdom.  They  may  be  composed  of  two  united  crystals, 
or  of  seveitf . 

Compound  Crystcds^  composed  of  two  itidividucUsj  or   Twin 
.     .  Crystals. 

Representations  of  some  of  these  compound  forms  are  given  in 
figs.  13,  14,  16,  16,  PI.  III.  Their  structure  may  be  imitated  by 
cutting  a  model  of  a  crystal  in  two  halves,  inverting  one  of  the 
halves,  or  revolving  it  180°,  and  then  applying  it  thus  inverted  to 
the  other  half,  bringing  the  same  surfaces  in  contact  that  were  sepa- 
rated. Fig.  128  is  an  octahedron,  which  is  represented  as  cut  in 
two  in  the  plane,  a,  6,  c,  d,  e,f.  If  we  now  revolve  one  half  60°  or 
180°,  and  reapply  it  to  the  other,  it  produces  the  forms  in  fig.  129. 

If  a  rhombic  prism  is  divided  in  a  vertical  plane,  parallel  to  a 
lateral  face,  (fig.  130,)  as  it  were  on  an  axis  passing  from  M  to  the 
opposite  face,  the  form,  (fig.  131,)  is  obtained.  This  is  easily  veri- 
fied by  actual  experiment. 

If  the  same  rhombic  prism  were  divided  in  the  diagonal  section, 
and  a  similar  revolution  of  one  half  were  made,  no  twin  crystal 
would  result.  But  were  the  prism  an  oblique  rhombic,  in  which 
case,  the  base  would  be  inclined  to  the  lateral  planes,  a  solid  simi- 
lar to  that  in  fig.  14,  PI.  III.,  would  be  obtained. 

1  2 


The  first  of  the  above  figiires  is  a  right  square  prism,  terminated 
by  four  sided  pyramids.     This  solid  we  may  bisect  in  the  plane, 
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which  is  a  dingonal  section  passing  from  one  solid  angle  to  the  op- 
posite.    One  half  inverted  and  applied  to  the  other  produces  fig.  2. 
We  have  thus  described  all  the  kinds  of  twin  crystals  conqxMed 
of  two  individuals,  that  occur  in  nature. 

1.  In  the  firat^  composition  was  eliected  parallel  to  a  primary 
face. 

2.  In  the  second^  p^irallel  to  a  plane  on  an  edge. 

3.  In  the  third,  parallel  to  a  plane  on  an  angfe. 

The  plane  on  an  edge  rcferrexi  to,  is  the  truncating  plane  of  the 
same,  or  what  corresponds  to  it  in  the  inequilateral  primaries ;  that 
is,  it  hiLS  the  simple  ratio  1  A :  1  B,  (}  35.)  Also  the  plane  on  an 
angle  is  tlie  truncating  plane  of  the  same,  or  that  which  has  tlie 
simple  ratio  1  A :  I  H :  I  C. 

The  twin  cry.stals  produced  by  the  above  methods,  will  hereafter 
be  descrilxjd  as  twin  crystals  of  \\\q  first,  second,  and  third  kinds. 

Composition  parallel  to  some  other  plane  on  an  edge,  or  an^le, 
occasionally  occurs  in  crystals  which  are  hemihedrally  modified, 
or  which  invariably  present  a  certain  secondary  form,  proving 
some  peculiarity  in  the  nature  of  the  attractions  by  which  the 
crystal  is  iroverned. 

These  crvslals  niav  l>e  modified  bv  secondarv  planes  in  the  same 
manner  ixs  simple  crystals,  and  thus  are  often  produced  some  of  the 
most  complex  solids  that  engage  the  attention  of  the  crystallogra- 
pher. 

F^ig.  16,  PI.  III.,  is  a  scalene  dodecahedron  of  calc  spar,  in  which 
composition  has  apparently  taken  place,  parallel  to  a  horizontal 
section  throui^h  its  centre.  Hy  (considering  the  situation  of  the 
primary  rhouibohedron  in  this  solid,  it  is  jx^rceived  that  the  com- 
jKisitiou  is  parallel  to  tlie  plane  truncatinsftlie  terminal  solid  angle, 
and  is,  conseijucntly,  of  the  third  kind.  This  figure  |>resents  none 
of  the  faces  of  the  rhoinhohedron,  which  indicates  the  jxjrfect  union 
that  exists  l)etween  the  two  individuals,  or  rather,  that  their  union 
was  cuteniporan<?ous  with  the  commencement  of  their  formation, 
and  pro('(»eds  i'mui  the  double  nature  of  the  first  stone  that  was 
laid  in  the  construction  of  the  crystnl.  These  forms  are,  in  this 
resjK'ct,  distinct  from  a  kind  of  compound  crystal,  arising  from 
the  iiiiioii  of  two  crystals  some  time  subseciuent  to  the  commence- 
ment of  their  formation.  The  forms  alnive  descrilx'd,  are  connatal 
compound  crystal,  those  just  referred  to,  postnatal ;  the  connnence- 
mi'n(M'm(3nt  of  the  former  being  cotemporaneous  with  that  of  the 
crystals  composing  them,  while  "in  the  latter,  it  is  subsequent  to  the 
same. 

Coin  pound  Crystals,  composed  of  7nore  than  two  Individuals. 

5S.  The  same  kind  of  composition  often  takes  place  parallel  to  more 
than  one  primary  face,  edge,  or  angle,  and  thus  are  produced  com- 
pound crystals,  composed  of  several  individuals.  Fig.  3.  Fl.  IV., 
is  a  hexagonally  prismatic  crystal  of  white  lead,  in  wliich  composi- 
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tion  has  taken  place  parallel  to  two  primary  faces.  This  crystal  re- 
sembles a  secondcury  to  a  rhombohedron  or  hexagonal  prism,  but  is 
distinguished  by  the  inequality  of  its  lateral  angles.  Fig.  6,  PI.  IV., 
is  a  stellated  form  of  carbonate  of  lead,  in  which  tlie  composition 
is  parallel  to  all  the  lateral  faces. 

This  subject  will  be  continued  more  at  length  in  a  future  sec- 
tion when  treating  of  the  internal  structure  of  crystals. 

Compound  crystals  may  usually  be  distinguished  by  their  re- 
entering angles,  or  by  the  striae  on  their  surface.  These  striae  meet 
at  an  an^le  in  the  line  where  composition  has  taken  place.  (See  a 
figure  of  a  compound  crystal  of  chrysoberyl.) 

It  is  very  possible  that  twins  of  the  first  land  may  occur  in  the 
rectangular  prisms,  which  are  not  distinguishable  on  account  of 
the  rectangularity  of  the  crystals.  An  attempt  to  form  a  twin  crys- 
tal of  the  first  kind  out  of  a  rectangular  prism,  that  would  exhibit 
its  compound  structure,  would  be  ineffectual.  It  requires  obliquity 
in  some  of  the  interfacial  angles.  Some  undoubted  instances  of 
the  occurrence  of  a  compound  nature,  in  crystals  of  this  kind,  have 
been  detected  by  Sir  David  Brewster,  by  the  assistance  of  polarized 
light. 

Postnatal  Compound  Crystals. 

69.  We  have  already  defined  postnatal  twins,  to  be  those  in  which 
the  composition  has  taken  place,  after  each  crystal  had  attained 
some  considerable  size.  Figure  9,  of  quartz,  represents  one  of  these 
double  crystals.  The  simple  crystals  in  these  instances  are  uni- 
formly united  by  similar  parts,  and,  consequently,  have  their  simi- 
lar faces  parallel. 

Groups  of  crystals,  consisting  of  aggregations  of  crystals  of  va- 
rious sizes,  are  frequently  instances  of  postnatal  composition.  Often, 
however,  the  aggregation  is  very  irregular. 

The  doubly  geniculated  crystals  are  instances  of  a  second  kind  of 
postnatal  compound  crystal.  One  of  the  forms  is  represented  in 
fig.  12,  PI.  IV.  These  geniculations  were  evidently  formed  after  the 
crystal  had  attained  some  size,  and  not  at  the  commencement  of  its 
formation.  (For  a  more  particular  account  of  the  structure  of 
these  forms,  see  the  remarks  on  Crystallography,  (§  74 — 79.) 

2.  AGGREGATIONS  OF  IMPERFECT  CRYSTALS. 

60.  The  greater  part,  and  probably  all,  of  the  specimens  of 
minerals  that  occur  on  our  globe,  may  be  described  as  aggregations 
of  imperfect  crystals.  Even  those  whose  structure  appears  the 
most  purely  impalpable,  and  the  most  destitute  internally  of  any 
similarity  to  crystallization,  are  probably  composed  of  crystalline 
grains.  An  examination  of  Chalcedony  by  means  of  polarized  light, 
by  Sir  David  Brewster,  has  proved  this  to  be  true  with  respect  to 
this  mineral,  and  few  species  occur  which  appear  to  the  eye  more 
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perfect  specimens  of  a  complete  absence  of  crystallization.  Indeed, 
what  is  still  more  remarkable,  According  to  Sir  David  Brewster, 
<<  the  phenomena  of  polarization  have  proved  that  the  jellies  of 
oranges  and  gooseberries  are  really  crystallized,  and  that  they  even 
possess  double  refraction."*  We,  consequently,  shall  include  under 
the  above  head,  all  the  remaining  varieties  of  structure  in  the  min- 
eral kingdom.  The  only  certain  exceptions  are  liquids  and  gases, 
and  these  are  so  few,  and  require  so  few  remarks,  that  a  separate 
caption  for  them  is  thought  unnecessary. 

The  individuals  composing  imperfectly  crystallized  individuals, 
may  be 

1.  Columns^  or  fibres,  in  which  case  the  structure  is  columnar. 

2.  Thin  laminm,  producing  lamellar  structure. 

3.  Grains,  constituting  the  granular  structure. 

1.  Columnar  Structure. 

61.  A  mineral  possesses  the  columnar  structure,  when  it  is  com- 
posed of  elongated  columns.  These  columns  vary  much  in  their 
relative  situation,  and  produce  several  varieties  of  the  columnar 
structure. 

Fibrous ;  when  the  columns  or  fibres  are  parallel.  Ex.  gypsum, 
asbestus. 

Reticulated  ;  when  the  fibres,  or  columns,  cross  in  various  direc- 
tions, and  produce  an  appearance  having  some  resemblance  to 
a  net. 

Stellated,  or  stellular;  when  they  radiate  from  a  centre  in  all 
directions,  and  produce  a  star-like  appearance.  Ex.  stilbite,  gyp- 
sum. 

Radiated,  divergent ;  when  the  crystals  radiate  from  a  centre, 
but  not,  necessarily,  so  as  to  produce  stellar  forms.  Ex.  quartz, 
gray  antimony. 

Globular,  reniform, ;  when,  by  radiatinor  from  a  centre  in  every 
direction,  a  sphericalj  hemispherical,  or  kidney-shaped  form  is  pro- 
duced. When  attached  as  they  usually  are  to  the  surface  of  a  rock, 
these  are  described  as  implanted  globules.  If  the  surface  of  the 
globular  masses  is  rough  with  minute  terminations  of  small  crys- 
tals, it  is  described  as  drusy.  This  term  is  also  applied  to  other 
varieties  of  structure,  with  surfaces  similarly  roughened  by  crys- 
tallization. 

Botryoidal ;  when  there  is  a  tendency  to  radiation  from  a  centre, 
and  the  surface  formed,  is  covered  with  rounded  prominences.  The 
name  is  derived  from  the  Greek,  Sotju^,  a  bunch  of  grapes.  Ex. 
haematite,  Chalcedony. 

Mammillary ;  resembles  the  botryoidal,  but  is  composed  of 
larger  prominences. 


♦  Brewster's  Ed.  Jour.  Vol.  10,  p.  38. 
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The  fibres  are  described  as  filiform  or  capillary^  when  very 
slender  and  much  elongated. 

Stalactitic  ;  when  the  fibres  radiate  from  a  central  column. 

This  term  is  generally  applied  to  minerals  of  a  certain  mode 
of  formation  rather  than  peculiarity  of  internal  structure.  Those 
forms  are  called  stalactites  which  have  been  produced  by  the 
percolation  of  water,  holding  in  solution  some  mineral  matter, 
through  the  rocky  roofis  of  caverns,  or,  it  may  be,  small  cavi- 
ties. The  evaporation  of  the  water  produces  a  deposit  of  the  mine- 
ral matter,  and  gradually  forms  a  long  pendant  cylinder  or  cone. 
The  internal  structure  may  be  perfectly  crystalline,  or  may  con- 
sist of  fibres  radiating  from  the  central  column.  Carbonate  of  lime 
is  the  principal  mineral  that  presents  the  above  forms.  It  is  ob- 
served also  in  Chalcedony,  Gibbsite,  brown  iron  ore,  and  many  other 
species. 

2.  Lamellar  Structure. 

62.  The  structure  of  a  mineral  is  lamellar,  when  composed  of 
plates  or  leaves.  The  laminae  may  be  curved  or  straight,  and  thus 
give  rise  to  the  curved  lamellar,  and  straight  lamellar  structure. 
Ex.  tabular  spar,  some  varieties  of  gypsum,  talc,  &c. 

3.  Granular  Structure. 

63.  The  granular  particles  of  composition  differ  much  in  their 
size.  When  very  coarse,  the  mineral  is  described  as  coarsely  gran- 
ular  ;  when  fine,  as  finely  granular  ;  and  if  not  distinguishable  by 
the  naked  eye,  the  structure  is  termed  impalpable.  Examples  of 
the  first  may  be  observed  in  granular  carlx)nate  of  lime,  colo- 
phonite,  the  coccolite  variety  of  pyroxene ;  of  the  second,  in  some 
varieties  of  specular  iron ;  of  the  last,  in  Chalcedony,  opal,  and 
most  of  the  mineral  species 

The  above  terms  are  indefinite,  but  from  necessity,  as  there  is 
every  degree  of  fineness  of  structure  in  th^mineral  species,  from 
the  perfectly  impalpable,  through  all  possible  shades,  to  the  coarsest 
granular. 

Globular  and  reniform  shapes  are  occasionally  presented  by  min- 
erals of  a  lamellar  or  granular  structure. 
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SECTION   II. 
CRYSTALLOGEN Y. 

64.  The  following  remarks  on  Crystallogeny,  or  the  formation 
of  minerals,  will  be  distributed  in  two  sections. 

1.  The  theoretical  part,  in  which  will  be  considered  the  various 
theories  which  have  been  adduced  to  account  for  the  structure  of 
crystals,  and  a  particular  account  of  that  which  appears  to  be  most 
consistent  with  observed  facts. 

2.  The  practical  part,  including  the  different  processes  of  crys- 
tallization and  the  attendant  circumstances. 


CHAPTER  I. 
THEORETICAL  CRYSTALLOGENY. 

THEORIES  OP  VARIOUS  AUTHORS. 

6B.  The  question  naturally  arises  in  the  mind  of  the  student  of. 
natiue,  what  are  the  laws  by  which  molecules  are  superimposed  on 
molecules  in  perfect  order,  and  these  tiny  yet  wonderful  specimens 
of  architecture  constructed?  What  is  this  crystallogenic  attraction? 
What  the  nature  of  the  ultimate  particles  of  matter? 

Speculations  on  these  subjects  have  displayed  the  ingenuity  of 
men  of  science  in  various  ages  of  the  world.  The  Grecian  phi- 
losophers, to  account  for  the  various  phenomena  in  nature,  ima- 
gined these  ultimate  narticles  or  atdms  to  be  at  different  times, 
"round,  oval,  lenticinar,  flat,  gibbous,  oblong,  conical,  smooth, 
rou^h,  quadrilateral,"*  and,  to  afford  these  atoms  the  means  of 
uniting  in  the  production  of  compounds,  provided  them  with 
hooks.  Such  crudities  are  evidence  of  the  utter  futility  of  study- 
ing material  nature,  in  the  same  manner  as  immaterial,  relying 
on  thought — aided,  it  may  be,  by  the  sensations,  but  unassisted  by 
any  inquiries  into  the  nature  of  matter  itself— for  a  knowledge  of 
the  qualities  of  matter.  The  investigations  of  modern  times  have 
not,  indeed,  answered  the  query,  what  is  this  plastic  power  in  na- 
ture ;  but  they  have  led  philosophers  to  be  satisfied  with  calling  it 
by  the  general  appellation,  attraction ;  a  term  rather  expressive  of 
the  fact,  that  the  particles  combine,  than  explicative  of  the  nature 
of  this  power. 

*  Epicurus. 


THEORETICAL  CRYSTALLOGENT.  49 

This  subject  lay  uninvestigated,  and  possibly  unthought  of, 
from  the  times  of  the  ancient  philosophers  till  the  13th  century.* 
From  the  I3th  to  the  17th  century,  appeared  Albertus  Magnus,t 
Agricola,!  Csesalpinus,§  Boetius  de  Boot, II  Baptista  von  Helmont,^ 
Christian  Huygens,**  Boyle,tt  and  many  others,  who  advanced  va- 
rious hypotheses  as  to  the  seeds  of  crystals,  their  generation,  &c. 
But,  excepting  Huygens,  who,  in  a  very  recondite  treatise  first  de- 
veloped the  doubly  refracting  nature  of  Iceland  spar,  and  inferred 
that  its  elementary  particles  were  spheroids  to  account  for  this 
peculiar  refraction,  none  made  any  real  improvements  on  the  spec- 
ulations of  their  predecessors. 

With  Nicolaus  Steno,  towards  the  latter  part  of  the  17th  century, 
commences  a  new  era.  This  author  examined  minutely,  the  dif- 
ferent forms  of  several  minerals  and  accurately  described  them. 
He  also  first  noted  the  important  fundamental  fact  in  Crystallogra- 
phy, afterwards  rediscovered,  that,  althongh  the  faces  of  crystals 
are  subject  to  frequent  variations  of  form,  their  inclinations 
remain  canstant.tt  In  the  commencement  of  the  18th  century, 
Gulielmini  published  on  the  crystallizations  of  the  salts,  where  he 
advanced  another  principle  equally  fundamental,  that  cleavage  in 
crystals  of  the  same  substance  yields  consta?itly  the  same  forfns. 
Gulielmini  was  led,  by  these  observations,  to  the  same  conclusions 
as  the  Abbe  Haiiy,  namely,  that  the  elementary  corpuscles  of  bodies 
possessed  those  simple  forms  which  may  be  obtained  from  crystals 
by  cleavage.§§     He,  however,  neglected  to  extend  his  investigations 


♦  Many*  of  the  following  facts  have  been  cited  from  a  valuable  work  on  the  his- 
tory of  Crystallography,  by  Dr.  C.  M.  Marx,  entitled,  Geschichte  der  CrysialLkundc^ 
314  pp.  8vo.   Carlsruhe  und  Baden.  1825. 

t  De  Mineralibus  et  Rebus  Mctallicis.  12rao.  Colon.  1619. 

t  De  Ortu  et  Causis  subterraneorum.  Basilitp.  1(>57.  fol. 

§  De  Metallicis  Libri  Tres.  Noribergae.  16()2.  In  Book  11.  19,  he  says:  "  Relin- 
qaitur  igitur  ut  sola  hexagona  fiat,  sola  enim  perfecla  est,  quia  fit  ex  triplici  divisione 
snperficiei  ad  angulos  acutos,  sex  triangulis  m  umim  veluti  centrum  coeunlibus,  ut 
omnes  anguli  extemi  majores  sint  recto,  ideo  ad  circnli  naturam  prope  accedunt." 

II  Oemmarum  el  Lapidum  Hisioria,  quara  olim  edidit  Anselmus  Boetius  de  Boot, 
postea  Andr.  Tollius.  Lugd.  Bat.  1G47. 

IT  In  a  work  published  in  German  at  Sulzbach,  in  1683,  he  subscribes  to  the  opin- 
ion, that  the  different  cryials,  like  plants  and  animals,  proceed  each  from  its  own 
peculiar  seeds. 

♦•  ChriU.  Iluygenii  Op.  Vol.  I.  Amst.  1T28.  4to.    Tractatus  de  lumine. 

ft  /?.  B(»jlej  Specimen  de  Gemmarum  Origine  et  Virtutibus.  Colon.  Allobr.  1680. 
4to.  P.  6,  we  find,  "  Reperiebam  in  solida  lapidis  massa  cavitates,  quanim  latera 
imdique  circumdederant  concretiones,  quae  cum  essent  pellucidae  instar  crystalli  et 
elegantissime  figuralae,  (calcareous  sparl)  videbantur  fuissc  succus  lapid4:$cens  pu- 
rior,  qui  tandem  percolatione  quadam  per  substantiam  crassioris  lapidis  penetraverat 
in  illas  cavitates,  et  postquam  evaporassent  superfluae  et  aqueae  partes,  aut  imbibitse 
foissent  a  vicino  lapide,  poterant  concurrere  in  pura  ilia  crystalla. 

U  Nic.  Stenonis,  Dissertationis  Prodromus  de  Solido  intra  Solidum  naturaliter 
contento.  Pistoiii.  1763.---(first  published  at  Florence,  1669,  also,  in  the  Collect. 
Academ.  de  Dijon.  Partie  etrang.  T.  IV.  p.  383.) 

H  De  Salibus  Dissertatio  epislolaris  physico-medico-mechanica  conscripta  a  Da- 
minico  Gulielmini.  Lugd.  Bat.  1707.  8vo.  p.  3.  Determinalam  figuram  non  ab  uni- 
versal! aut  particular!  architectonico  spiritu,  non  a  propria  innominata  forma,  scd  a 
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on  this  subject,  and  left  to  Rom^  de  Lisle  and  Haiiy.  the  honor  of 
founding  the  science  of  Crystallography. 

Several  writers  on  these  subjects  appeared  during  the  half  cent- 
ury following  Gulielmini ;  but  they  made  no  essential  additions  to 
facts. — The  theory  of  tetrahedral  atoms  was  advance*  by  Ludwig 
Bourguet.* 

J.  Woodward,  an  English  author,  makes  quartz  crystal  the 
source  of  all  crystallizations,  concerning  which,  he  thus  expresses 
himself  in  his  treatise  on  his  collection  of  "  English  Fossils,"t  p. 
146 :  "  There  is  in  all  spar  more  or  less  crystal,  which  renders  it 
more  or  less  diaphanous,"  &c.  Again,  p.  220 :  "  Crystal,  pure  and 
without  mixture  of  other  matter,  concretes  even  into  an  hexagonal 
figure,  pyramidal  or  columnar,  terminating  in  an  apex  or  -point. 
Mineral  or  metallic  matter  concreting  with  it,  frequently  determines 
it  to  other  figures  peculiar  to  the  disposition  of  each  kind  of  that 
matter.  Iroji  concreting  with  crystal,  determines  it  to  a  rhomboid 
figure  ;  //;/,  to  a  quadrilateral  pyramid,  lead^  to  a  cubic." 

Somewhat  similar  was  the  opinion  of  Linnaeus,  who  supposed 
that  all  crystals  contained  a  salt,  and  to  this  owed  their  crystal- 
lization.t  This  theory  obtained  considerable  credit  at  that  time. 
We  find  it  clearly  expressed  in  the  Philosophical  Transactions  for 
1749,  p.  250,  by  W.  Borlase,  "  'Tis  by  the  force  of  salts  that  liquid 
bodies  are  thrown  into  all  the  geometrical  planes,  angles,  and  more 
compoimded  shapes,  the  variety  of  which  is  no  less  surprising,  than 
the  constancy  and  uniformity  of  each  particular  species."  The 
discoveries  in  chemistry  soon  dissipated  these  views,  and  at  last 
established  philosophers  on  this  settled  ground,  that  the  power  of 
crystallization  is  naturally  and  independently  inherent  in  all  inor- 
ganic matter. 

Immediately  preceding  the  commencement  of  the  Abbe  Haiiy's 
very  successful  scientific  career,  appeared  Bergman,  Werner,  and 
Rome  de  Lisle.  Bergman  litis  the  honor  of  discovering  the  primary 
forms  of  crystals,  and  Rome  de  Lisle,  that  of  first  measuring  their 
angles,  and  thus  rendering  crystallography  subservient  to  the  pur- 
poses of  the  mineralogist. 

Haiiy  seems  to  have  entered  oa  his  studies  with  an  entire  igno- 
rance of  the  investigations  of  Bergman  and  Gulielmini,  and  in  all 
his  observations  was  an  original  investigator.     A  mere  accident, 


primanim  particularum  schcmate  unice  esse  derivandam.  P.  10;  corpuscula  insec- 
tilia,  terminata  planis  superficiebus  ita  ad  inviccm  inclinatis,  ui  simpficem  aliquam 
includcnt  fisniram.  P.  19 ;  fijB:nris  non  omnibus,  qua?  possibiles  sunt,  uiitur  natnra,  sed 
ccrtis  quibusdam  tantum,  quarum  determinaiio  non  est  a  cerebro  eximenda,  aut  a 
priori  pntbanda,  sed  ab  cxmTimentis  et  obscrvalionibus  desumenda. 

♦  L.  Boursuct^  Letircs  pnilosophiqucs  sur  la  formation  de  sels  et  de  cristaux.  Am- 
stcrd.  17*^.  Hvo. 

t  An  attempt  towards  a  natural  histon*  of  the  fossils  of  England,  in  a  Catalogue  of 
the  Elnsrlish  Ftvisils  in  the  collection  of  J.  Woodward.   2  vols.   Lond.  173d-9. 

t  S\-stema  Naiunu.  ed  VI.  p.  160.  CrysuUus  lapidea  sal  non  est,  sed  continet  sal, 
ciyns  figuram  gerit,  omnis  enim  crystalUzatio  ex  sale,  Ac. 
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the  dropping  of  a  crystal  from  his  hands,  and  its  fracture  in  conse- 
quence, exhibited  to  him  the  rhombohedral  particles  of  carbonate 
of  lime.  He  was  thus  induced  to  commence  his  investigations,  and 
with  his  philosophic  mind  soon  arrived  at  general  conclusions  as 
to  the  primary  forms. — An  obvious'  theory  as  to  their  structure,  that 
already  proposed  by  Gulielmini,  though  unknown  to  Haijy,  was 
the  next  result  of  his  investigations.  The  primary  cube  he  ima- 
gined to  be  constituted  of  cubic  molecules,  for  cubes  and  cubes 
only,  can  be  obtained  by  mechanical  division.  Similarly,  the  rhom- 
bohedron  was  formed  of  rhombohedral  molecules. 

Investigations,  with  respect  to  the  situation  of  secondary  planes, 
and  the  laws  which  govern  their  formation,  gave  the  Abbe,  what 
appeared  to  be,  additional  proof  of  the  correctness  of  this  the- 
ory. He  discovers,  that  the  formation  of  secondary  planes  on  the 
edges  of  crystals,  may  be  imitated  by  composing  a  primary  of  its 
molecules,  and  dropping  one  row,  (or,  in  his  phraseology,  by  a  de- 
crement of  one  row,)  of  particles,  in  each  direction,  as  in  fig.  132, 
or,  two  rows  in  one  direction,  and  one  in  the  other,  (tig.  133,)  or, 
three  rows  in  the  first  and  one  in  the  second,  or,  in  some  other 
simple  ratio :  also,  that  planes  on  the  angles  may  be  formed  either 
by  dropping  a  single  row  in  each  of  the  three  directions  about 
an  angle,  which  he  calls,  (as  also  in  the  first  case  above,)  his  simple 
decrement,  and  may  be  expressed  by  the  ratio  1  :  1 :  1  ;  or  by 
the  ratio  1:1:2,  that  is,  two  in  height,  and  one  in  each  of  the 
other  directions  ;  or  the  ratio  1 : 1 : 3,  or  1 : 1 :  J.  These,  and  a  few 
other  simple  ratios,  would  form  all  actually  occurring  planes  on 
angles.  These  splendid  results  proved,  that  the  science  of  Crystal- 
lography was  founded  on  a  sure  mathematical  basis,  at  the  same 
time,  that  they  apparently  afforded  very  convincing  evidence  of 
the  truth  of  Haiiy's  views  of  the  structure  of  crystals,  and  the  na- 
ture of  their  molecules. 

It  however  appeared  to  be  a  ditficulty,  that  cleavage  was  in  some 
instances,  obtained  parallel  to  two  primaries  at  the  same  time.  The 
rhombic  prism,  besides  its  rhombic  cleavage,  admitted  of  cleavage 
parallel  to  its  diagonal,  thus  dividing  it  into  two  three  sided  prisms. 
Again,  the  octahedrons  could  not  be  composed  of  octahedral  mole- 
cules except  by  leaving  large  spaces,  to  fill  which,  tetrahedrons 
were  necessary.  The  Abbe  Haiiy  surmounted  the  first  diflSculty, 
by  stipposing  the  molecules  to  be  composed  of  still  simpler  solids, 
which  he  called  integrant  molecules.  These  are  the  tetrahedron, 
the  three  sided  prism,  and  the  parallelopiped. 

The  second  difficulty  however  remained,  and  could  only  be  sur- 
mounted by  the  improbable  hypothesis  of  two  nucleal  solids,  an 
octahedron  and  a  tetrahedron. 

Its  difficulties  lay  unremoved,  when  Dr.  Wollaston  brought  for- 
ward  his  very  ingenious  views  on  the  spherical  forms  of  the  mole- 
cules of  bodies,  in  the  Philosophical  Transactions  for  1813.  It  is 
easily  conceived,  that  many  of  the  primary  solids  in  Crystallogra- 


?2  r  liVeT  tlL'^GEXT. 

j/jjv  ifA/iv  T>:  ior;fif.^J  by  ihe  jfrr'i'.ai  ari"7rr&i^<*n  of  spheres.  Two 
fjut  ^.ifi':^i  jiVf-'iiriiOs  o:  =-:joi.  fr.:L:-.aT  :  :■  ".-^•sc  fje^uently  seen  in  ar- 
h0:it:3';\.  itlarf'd  \j't^:  Xo  Uv^t.  hjrUi  "Ji*:  zfi-'fSi]^!  ccuJiedion,  (fig.  134.) 
If  lo  ih«:  o'.t;ihwJron.  t'Ao  i}ir*r*r  .<-d«j<i  T'^T&n-ds  tetrahearons,  fig. 
I3<i,y  ill*:  iifhM.  oil';  oil  '-ar-h  of  two  oy^-j^r.^  faces,  a  rhombohedron 
IN  fnniitui,  (\'\'r.  \?3T}.j  A  rhoiiilxihedron  of  ihis  kind  is  easily  ob- 
t;tiii';fJ  111  i\u:  c|f:;tva</r!  of  fiiu>r  spar ;  it  is  reduced  to  the  octahe- 
dioii  hy  v)ifinLtirj;f  two  tirtrahedrons. 

H)i(ftiiUj}ifulroii.s,  however,  occur  of  various  angles.  To  ob- 
tfiiii  ihi'M',  II  is  only  rifccssary  to  supfx)se  the  particles  of  other 
rlioifitiolicilroiis  to  Ix;  s)j|icroiils,  iiisUrad  of  spheres :  spheroids  are 
iilho  lii.H  iiiolrriilrs  of  ilic  jfrisiiis.  Th<;  formation  of  the  cube  is 
illiiriiiiiiiMl  hy  Dr.  VVollnstoii.  iis  follows:  •>  Lt't  a  mass  of  matter  be 
hii|i|Mrifil  lo  c'lNMsi  ol  s|)li('rifa|  particlos.  all  of  the  same  size,  but 
III  tvv'i  fliHi'iriii  liiiidri  III  fM|iinl  niiintx'rs,  represented  by  black  and 
wliii<'  linl|-4.  jind  Irt  ii  lie  rri|mrf>(|  that,  in  their  perfect  intermix- 
hiM'.  i-vi'iy  hiiirli  JMill  stinll  he  e(|ii(illy  distant  from  all  surrounding 
while  hnll  ^  Mini  I  hilt  nil  iidjarcnt  halls  of  the  same  denomination 
filiMJl  mI-.i»  hi>  i>i|iiii||',iiiiit  iVniii  e.'irli  other.  I  say,  tlien,  that  thcse 
I  iiiiihiiiiii .'  w  ill  hr  liiltllird,  if  the  arraii<r('uient  l>e  cubical,  and  that 
ihi  |iniiii|i'-j  will  In*  III  iMiuihhiio."  He  had  previously  stated  that 
"  II  I  nhi'  iii;»v  I'viilenllv  he  put  toH;etlier  of  spherical  particles,  ar- 
imiiji'ij  liiin  iiiiij  t'niit  ahove  eaeh  (Mher :  hut  this  is  not  the  form 
whiih  'Simple  iiihrir'^  aie  nnfuniHi/  disposed  to  assume,  and,  con- 
'■•••mi  iii|\ .  thi'^  li\  p  »ihrsis  alone  is  n«>t  adtHpuito  to  its  explanation." 

'I'ln  th.i»i\ .  in  MnipliiiiN .  is  \\\  mmiu*  resivets  far  su|)erior  to  thatof  • 
ihi'  NIiIm-  Miiiin  In  .ii;»iI  111  m'\  eial  diilereni  lonus.  as  integrant  mole- 
I  nil  iiMil  II  ill  Inn  null  hi  iw  nn  pru\nnale  and  integrant  molecules, 
\\.»lli»  mil  :  III.  1*1  \  npp.iM".  ihr  e\iNitMne  of  hut  one  varying  solld, 
lit'  pin  I. till  III  w  hii  h  \\iv  sphere  is  pio|HTly  a  variety — and  this 
lMp..il..    II    I. .lilt. I  hillx  ■.iiilitieni  fiM  the  priulnei ion  of  every  form 

pit     ■  nil  il    ti\     iiiitiLMMh     lljilniiv 

'•'"  ''*  '"■"  '  '"  ■••\.  dial  ilns  tluMvy.  in  some  particulars,  man- 
H.i'  ili.t  II  t.i.ixid  \r\\  sp,nin^l\  the  attiuiion  of  the  philoso- 
phi.  iinii.l  .i|  |ti  \\,»ll;r.ion  :  and  we  ie«:ret  n,  Ueause  WollastOD, 
il  .iiM  ..n.  .  w  .r  .iMi  lo  h.ixe  deieinmieii  ilie  tna*  ]innciples  of  cry»- 
•■••l"«.'  't\  I'll.  .  mIm^  ;ini|  ihtiniUOiedron  are  snuiljir  solids,  differ- 
hui  III.  1. 1\  Ml  iiiiii  iiii<  i.itti  I  IS  ohiupie.  li  IS  surilv  iniDrobabi& 
III!  II  ih.ii  .  .1  iliili  II  III  -.hiMilil  he  then-  i»t*^nno  arran::onjents  as  Dr. 
\N  .•li.i -I..II  <  ih.  ,.ix  Mippn-rs.  orwnh   i«'tVrenee  tn  Ok- ^^^nl^^  ^qo-' 

•'•"•  "'  '•" '   •"  «\''n  the  eNplanation  of  it,  should  require  the 

iM.M.i. .  ..i  ux.i  UiiidM.i  paiii.'leN  /  The  in(|ulrvalM.  Mill  remains. 
>M...i  1..  ihi.  pow.-i  uhiih  a-nivi:ates  these  spherical  niolwules in 

' »'  '"  "  =■"'"'■  l-'»in'i««i  •'>  l'l'>»»«'>^  so  eouMani  in  their  niierfaciai 

..null  >  !  \\  I'V  1^  the  av^M.-anon  ot  spheres  ropres.iHod  m  thew- 
t..h.d.,.i,  ,n..  HI.,  nuiie  than  any  other  the  -  natural  grouping' 
ol   iin»l«i  nil's  /  ^        /""o 


THEORETICAL  CRYSTALLOGENY.  63 

Other  theories  have  been  proposed  on  this  subject ;  but  they 
seem  wholly  inadequate  to  explain  the  various  phenomena. 

Without  considering  farther  the  history  of  the  science  of  Crys- 
tallogeny,  1  will  proceed  to  an  exposition  of  what  appears  to  be 
the  true  nature  of  the  molecules  and  molecular  action  in  the  forma- 
tion of  crystals ;  and,  in  treating  of  this  subject,  I  shall  first  examine 
into  the  forms  of  the  crystalline  molecules,  and  the  nature  of  crys- 
tal logenic  attraction  ;*  second,  the  laws  by  which  the  molecules  ag- 
gregate themselves  in  the  construction  of  the  primary  solids ;  thira, 
the  formation  of  compound  crystals ;  fourth,  the  formation  of  second- 
ary planes :  fifth,  the  influence  of  extraneous  causes,  producing  dis- 
torted crystals,  and  aggregated  crystallizations. 

THE  NATURE  OP  CRYSTALLINE  MOLECULES. 

66.  By  crystalline  molecule,  is  understood,  the  molecule  in  the 
state  peculiar  to  it,  when  about  to  enter  into  the  constitution  of  a 
crystal,  or  when  a  constituent  part  of  a  crystal.  Evidently,  some 
important  change  is  effected  in  the  molecules  at  the  time  of  crystal- 
lization. The  moment  before,  they  lay  in  close  coimection,  but  per- 
fectly regardless,  if  I  may  so  express  myself,  of  each  other.  But  in 
the  act  of  crystallization,  they  unite  almost  instantaneously,  and  are 
firmly  compacted  in  the  hard  unyielding  crystal. 

Forms  of  Molecules. 

67.  We  adopt,  in  part,  Wollaston's  theory  of  spherical  and  sphe- 
roidal molecules,  and  suppose  the  molecule  of  each  primary  to  be 
that  spheroidal  body,  or  ellipsoid,  which  described  within  the  prism, 
touches  the  centres  of  its  faces.  These  molecules,  by  their  aggre- 
^tion,  must  produce  the  same  forms  as  proceed  from  the  aggrega- 
tion of  Abbe  Haiiy's  polyhedral  molecules ;  that  is,  they  should  have 
the  same  proportional  height,  breadth,  and  thickness,  or  otherwise 
they  will  not,  by  combination,  produce  a  primary  form  of  the  same 
dimensions.  To  explain  farther,  the  molecule  of  a  right  rectangu- 
lar prism  must  have  the  same  relative  length,  breadth,  and  thick- 
ness, as  this  primary ;  else  a  right  rectangular  prism  of  these  par- 
ticular dimensions  will  not  be  formed  by  a  union  of  its  molecules. 

We  may  therefore  lay  down  tliis  principle,  an  ellipsoid^ — whichj 


^  •  The  following  views  on  crystallogeny,  were  first  read  before  the  Yale  Natural 

^-  -Histoiy  Society,  March  3,  1836,  and  published  in  Volume  XXX.  p.  275,  of  the 
^  ^^encajk  Journal  of  Science,  in  an  article  on  the  Formation  of  Compound  or  Twin 
ff    Crystals. 

|c        "^  The  following  remarks  are  made  in  explanation  of  the  solids,  termed  ellipsoids, 
^^  Solid  ellipses,  and  their  conjugate  axes  and  diameters. 

A.A'  BB',  is  a  plane  ellipse.     A'B',  AB,  two  lines  crossing  at  right  angles,  are 
Led  its  eonjitgaU  axes ;  a'i/j  ab^  its  conjugate  diameters.    The  relative  situation 
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described  within  the  prism,  touches  the  centres  of  its  prismatic 
faces  J  is  the  elementary  molecule  of  th  is  prism  ;  or,  in  p>erhap8 
clearer  languaofe,  it  is  the  largest  ellipsoid  that  can  be  placed  within 
Haiiy-s  prismatic  molecule,  having  the  same  height  and  other  dimen- 
sions. 

Crystallogenic  Attra4:tion, 

68.  The  ordinary  attraction  of  cohesion  has  been  considered  an 
adequate  cause  of  the  union  of  molecules  in  the  production  of  the 
regular  crystal.  This  attraction  acts,  however,  in  every  direction 
from  the  centre  of  the  particle,  and,  consequently,  will  cause  an 
addition  of  particles  in  no  fixed  direction,  and  therefore  will  inva- 
riably produce  a  spherical  solid.  Proof  of  this  fact  is  observed 
in  every  drop  of  water,  or  globule  of  mercury,  whose  spherical 
forms  result  from  the  influence  of  this  kind  of  attraction.  To  produce 
solids,  bounded  by  a  definite  numlx?r  of  surfaces,  there  is  required  a 
definite  number  of  directions  for  the  exertion  of  the  attraction.  If 
attraction  is  exerted  in  but  one  direction,  the  particles  will  unite 
only  in  this  direction,  and  by  their  union  will  form  only  a  single 
line  of  spheres :  exertion  in  two  directions  will,  in  a  similar  man- 
ner, produce  a  figure  of  two  dimensions  only,  that  is,  a  plane ;  in 
three  directions,  a  figure  of  three  dimensions,  or  a  solid  bounded 
by  six  faces,  as  the  cube.  For  the  formation  of  the  prisms,  it  is 
therefore  necessary  that  the  mutual  attraction  of  the  particles  be 
exerted  in  three  fixed  directions  in  each  molecule. 


A\?» 


of  these  conjugate  diainettirs  is  such,  that  if  a  line,  (w/i,) 
be  drawn,  touchinc:  the  ellipse  at  a  the  extremity  of  one 
diameter  ab^  it  will  be  parallel  to  the  other  a'b'.  When 
ab  and  a't/  are  equal,  ihey  are  termed  the  c:}aal  conju- 
f{ale  diavieiers ;  when  they  intersect  at  right  angles,  they 
are,  as  staled  above,  the  conjugate  axes. 

The  revolution  of  a  plane  semi-ellipse,  AB'B,  around 
one  axis,  describes  the  surface  of  a  solid,  which  is  de- 
nominated an  ellipsoid  of  revolution.  Let  the  semi- 
ellipse  AB'B,  revolve  on  AB  as  an  axis,  all  the  sec- 
tions of  the  described  solid,  passing  through  AB,  will 
be  ellipses,  of  the  same  curvature  as  the  above  plane 
ellipse,  their  curvature  being  determined  by  that  of  AB'B. 
Again,  as  every  point  in  the  curve  AB'B,  describes  a 
circle  in  its  revolution  about  AB,  the  sections  parallel 
to  the  plane  de.scribcd  by  A'B',  or  at  rio^ht  angles  with  AB,  are  circles,  and,  conse- 
quently, the  lateral  axes  which  lie  in  the  section  A'B',  are  equal.  The  ellipsoid  of 
revolution  has,  therefore,  its  sections  in  one  direction,  circles.  If  these  sections  are 
ellipses,  the  solid  is  still  an  ellipsaid,  but  7U)t  oiie  of  revolution^d^  the  simple  revolution 
of  a  plane  ellipse  will  not  describe  it. 

The  axes  ol  ellipsoids  are  throe,  and  intersect  at  right  angles.  The  three  conjugate 
diameters  are  any  lines  so  drawn  that  a  plane  touching  the  ellipsoid  at  the  extremity 
of  one,  is  parallel  to  the  plane  in  which  tne  other  diameters  are  situated.  Each  face 
of  a  prism,  which  touches  the  ellipsoid  at  the  extremity  of  one  crystallogenic  axis,  is 
necessarily  parallel  to  the  plane  in  which  the  other  two  axes  are  situated,  (figs.  1,  3,  7.J 
Consequently,  the  crystallogenic  axes,  (lines  connecting  the  centres  of  opposite  faces,; 
are  always  the  conjugate  diameters  of  the  ellipsoid,  and,  if  they  intersect  at  right 
angles,  are  called  conjugate  axes. 
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69.  These  fixed  directions  may  be  denominated  axes,  and  their 
extremities,  poles,  the  one  norths  the  other  south.  In  each  instance, 
the  axes  connect  the  centres  of  the  faces  of  the  prism ;  for  action 
in  these  directions  only  can  produce  solids  similar  to  the  prisms. 

a.  Cube,  The  ciystallogenic  axes  of  the  cube  are  tliree  equal 
lines  intersecting  at  right  angles,  and  hence  the  molecule  is  a  sphere, 
with  three  equal  conjugate  axes,  as  axes  of  attraction,  (fig.  1,  PI.  III.) 

Influenced  by  these  axes,  the  spheres  will  combine  as  in  fig.  2, 
and  a  cube  will  be  formed  in  the  same  manner  as  by  the  aggrega- 
tion of  an  equal  number  of  cubes. 

6.  Rt,  Square  Prism.  The  length  of  this  prism  being  unequal 
to  its  breadth,  and  its  breadth  and  width  equal,  the  same  must  be 
trae  of  the  molecule,  and  consequently  it  is  an  ellipsoid  of  revolu- 
tion^ (fig.  3.)  Its  lateral  axes  are  equal  to  one  another  but  unequal 
to  the  vertical,  and  intersect  at  ri^ht  angles.  The  axes  of  these 
molecules  have  thus  a  situation  similar  to  those  of  the  cube,  and 
by  their  action  will  form  a  solid  diflfering  from  the  cube  only  in  its 
varying  height,  that  is,  a  Right  Smiare  Prism. 

c.  Rt.  Rectangular  Prism.  This  solid  has  three  unequal  di- 
mensions, and  therefore  the  three  conjugate  axes  of  the  molecule 
are  unequal,  and  the  horizontal  section  is  an  ellipse.  The  mole- 
cule therefore  is  not  an  ellipsoid  of  revolution.  Fig.  4,  is  a  trans- 
verse section  of  the  prism  and  ellipsoid. 

We  may  consider  the  molecule  of  the  cube  an  ellipsoid  with 
three  eq;ual  axes,  that  of  the  riffht  square  prism,  an  ellipsoid  with 
but  two  of  its  axes  equal,  and  that  of  the  right  rectangular  prism, 
an  ellipsoid  with  three  unequal  axes. 

d.  Rt.  Rhombic  Prism.  Fi^.  5  exhibits  a  horizontal  section  of 
this  prism  and  its  molecule.  The  molecule  is  similar  to  that  of 
the  rectangular  prism,  but  its  axes,  which  connect  the  centres  of 
the  opposite  faces,  are  obliquely  inclined,  and  being  equal,  are  the 
equal  conjugate  diameters,  instead  of  its  conjugate  axes.  The 
vertical  axis,  as  in  the  preceding  prisms,  is  still  one  of  the  conju- 
gate axes.     The  same  is  the  fact  with  the 

e.  Rt.  Rhomboidal  Prism.     Its  lateral  axes  are  however  une- 

fmal,  (fig.  6,)  and  may  be  any  unequal  conjugate  diameters  of  the  el- 
ipsoia,  at  right  angles  with  the  vertical  axis. 
/.  Rhombohedron,  Oblique  Rhombic  and  Rhomboidal  Prisma. 
In  the  oblique  prisms,  the  vertical  axis  is  inclined,  and  is  not  there- 
fore one  of  the  conjugate  axes,  but  a  conjugate  diameter  to  either 
of  the  lateral  axes,  which  are  also  conjugate  diameters.  The  late- 
ral conjugate  diameters  are  equal  in  the  rhombic,  but  unequal  in 
the  rhomboidal  prism.  In  the  rhombohedron,  the  lines  connecting 
the  centres  of  opposite  faces  are  equal,  and  consequently  the  ellip- 
soid is  one  of  revolution,  and  the  three  crystallogenic  axes,  its 
equcU  conjugate  diameters,  figs.  7,  a,  and  7,  b.     The  dotted  let- 
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ters  in  the  above  figures  are  supposed  to  be  situated  on  the  back 
faces.* 

70.  A  comprehensive  view  of  the  molecules  and  their  axes  is 
given  in  the  following  table. 

Prisms,  all  of  whose  cryst.  axes  intersect  at  (  axes  equal — Cube. 
right  an^^lcs,  and  are  therefore  conjugate  J  two  only  equal — Ri.  Square  Prism, 
axes  of  the  ellipsoidal  molecule  (  the  three  unequal — itt.  Beciang.  Prism. 

Prisinswhose;^^.axesareoblique-  C  j^  ^^  ^^^-  diam.-/».  I»c.  Prism. 

W  mcl  and  are  therefore  conj.  2  j^^  ^^  ^^^  ^^    .  ^i^..^.  ^^^4.  Prr 
diam.(notaxes)  of  the  molecule  (  *       t  j 

Prisms,  all  of  whose  axes  intersect  C  the  three  axes,equalconj.diam. — Rkitmbokedron. 
at  oblique  angles,  and  are  therefore  J  two  lateral  axes,  eq.  conj.  dia. — Ob.  Rbc.   **  * 
conj.  diam.  (not  axes)  of  the  molec.  (  the  three  axes,  uneq.  conj.  di. — Ob.  BbdL 


From  this  table  it  is  apparent,  that  all  possible  positions  of  these 
diameters  occur  in  the  forms  of  crystals,  from  an  equality  and  rec- 
tangularity  in  the  cube,  through  difierent  variations  in  length  and 
situation,  to  a  general  inequality  in  len^h,  and  a  like  inequality 
in  their  mutual  inclinations,  as  in  the  oblique  rhomboidal  prisnL 

Moreover  we  perceive  that  all  the  prismatic  primaries,  may  pro- 
ceed from  one  simple  solid,  an  ellipsoid,  (a  sphere  being  an  ellipsoid 
with  equal  rectangular  axes,)  and  all  may  result  from  a  variation 
merely,  in  the  length  and  direction  of  the  conjugate  diameters  of 
this  solid.  The  simplicity  which  this  view  of  the  subject  gives 
to  the  whole  science  of  crystallography,  is  obvious. 

71.  With  respect  to  the  primary  octahedrons  and  dodecahedrons, 
it  is  probable  that  the  regular  octahedron  and  dodecahedron  are 
formed  from  the  axes  of  the  cubic  molecule,  so  modified  as  to  pro- 
duce a  cleavage  parallel  to  their  primary  faces :  also  that  the  other 
octahedrons  contain  the  same  molecule  as  the  prisms  of  the  same 
bases.  It  has  already  been  remarked  that  the  right  rhombic  prisms 
often  admit  of  cleavage  parallel  to  one  of  the  diagonals.  A  simi- 
lar occurrence  in  the  cube  would  givfe  rise  to  a  rhombic  dodecahe- 
dron as  the  result  of  cleavage. 

72.  It  has  been  stated  that  the  axes  of  attraction  have  polarity. 
We  have  not  the  means  as  yet  of  determining  in  every  mstance 
which  arc  the  North,  and  which  the  South  poles  of  a  crystal.  It 
may  however  be  inferred  with  reference  to  the  rhombohedron,  that 
the  three  poles  about  each  vertical  solid  angle  are  of  the  same 
name,  those  about  one,  North,  and  those  about  the  other,  South. 
In  crystals  of  turmaline  there  is  then  some  correspondence  be- 
tween the  crystallogenic  poles  and  those  induced  by  heat.  Proba- 
bly also  in  the  oblique  prisms,  the  poles  about  a  dominant  solid  an- 
gle are  of  the  same  kind.     It  is  also  probable  that  the  poles  about 


*  The  Rhombohedron  thu<?  formed  differs  materially  from  that  proposed  by  Wol- 
laston,  (fig.  128.)  The  molecules  influenced  by  these  axes,  will  produce  an  arrange- 
ment similar  to  that  in  the  cube  and  other  prisms. 
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an  acute  edge  in  the  right  prisms  are  of  the  some  kind,  as  marked 
in  fig.  5.  Farther  than  this,  it  is  impossible  to  distinguish  the  poles 
of  the  axes  in  the  different  primaries. 

LAWS    GOVERNING    THE  CRYSTALLINE  MOLECULES    IN    THE    FOR- 
MATION   OP    THE    PRIMARY    SOLIDS. 

73.  The  molecules  of  matter  in  the  act  of  crystallization,  are  in- 
fluenced by  the  usual  principles  of  attraction,  the  rejmUion  of  like 
poles  and  the  attraction  of  unlike,  that  is,  two  norths  or  two  souths 
repel,  a  north  and  a  soutn  mutually  attract.  There  is  this  pecu- 
liarity however,  that  only  the  unlike  poles  of  similar  axes  will 
unite.  An  attraction  exists  between  the  north  pole  of  the  vertical 
axis  of  one  molecule,  and  the  south  pole  of  that  of  another  ;  but 
none  between  the  north  of  the  vertical  axis  and  the  south  of  a  lat- 
eral, when  the  lateral  and  vertical  are  unlike  axes.  No  reason  can 
be  required  for  a  fact  which  appears  to  be  so  natural  a  deduction 
from  the  general  nature  of  attraction.  We  should  rather  be  aston- 
ished if  the  fact  were  otherwise.  It  also  proceeds  from  the  nature 
of  this  attraction,  that  similar  axes  will  by  their  union  form  a  straight 
line ;  that  is,  will  unite  as  in  fig.  9,  PI.  Ill,  and  not  as  in  fig.  11. 

The  most  probable  hypothesis  of  the  process  of  crystallization 
appears  to  be  the  following :  At  the  time  of  crystallization,  the  mo- 
lecules, leaving  the  spherical  form  of  the  fluid  state,  (unless  the 
crystalline  molecule  is  a  sphere,)  assume  their  ellipsoidal  forms,  and 
cotemporaneously  their  crystallogenic  axes.  These  forms  and 
axes  depend  on  the  nature  of  the  elements  in  the  crystallizing  com- 
pound. Instantly  on  the  assumption  of  these  axes,  the  union  com- 
mences. The  molecule  which  first  assumes  its  form,  becomes  the 
nucleus,  around  which  those  subsequent  in  their  formation  aggre- 

Ste  according  to  the  above  laws.     The  result  is  one  of  the  regu- 
•  geometrical  solids  of  crystallography. 

FORMATION    OF    COMPOUND    CRYSTALS. 

1.   Connatal  Compound  Crystals. 

74.  The  mutual  influence  of  the  molecules  causes  them  to  as- 
sume the  parallel  position  of  fig.  9,  unless  some  peculiar  circum- 
stances operate  to  prevent  it.  During  the  formation  of  the  myriads 
of  crystals  which  are  produced  at  every  process  of  crystallization, 
it  must  be  no  imcommon  occurrence  that  two  molecules,  assuming 
simultaneously  their  axes,  should  be  situated  in  close  proximity, 
and  in  the  position  given  in  fig.  10,  PI.  III.  A  north  and  south 
pole  are  here  adjacent,  as  in  fig.  9  ;  but  a  north  pole  of  one  of  the 
axes  of  one  molecule,  has  the  direction  of  the  south  pole  in  the  oth- 
er molecule.  There  is  a  natural  tendency  to  an  inversion  of  one 
molecule,  in  order  that  the  joining  axes  may  be  in  the  same 
straight  line ;  but  this  tendency  is  fer  inferior  to  the  strong  attrac- 
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tion  exerted  between  the  adjacent  north  and  south  poles.  The  mo- 
lecules dierefore  unite  as  in  fig.  11,  and  constitute,  by  their  union, 
a  nucleus,  each  half  of  which  acts  independently  ol^  though  in 
connection  with,  the  other,  and  thus  produces  a  compound  crystal. 
To  this  accident  is  owing  the  formation  of  compound  crystals  of 
the  first  kind,  (§67,)  or  those  in  which  composition  has  taken  place 
parallel  to  the  primary  faces.  Fig.  13,  PI.  Ill,  represents  a  crystal 
of  Arragonite  thus  formed,  and  ng,  13,  a,  a  horizontal  section  of 
the  same.  The  planes  e,  e,  truncate  the  acute  lateral  edges,  as  may 
be  observed  in  fig.  13,  b. 

It  is  obvious  that  the  axes  of  the  molecules,  which  are  at  right 
angles  with  those  represented  in  the  figure,  (and  therefore  since 
they  point  towards  the  observer,  cannot  be  represented,)  may  pre- 
sent their  similar  poles  in  the  same  direction,  or  by  the  inversion  of 
one  molecule,  opposite  poles  may  point  in  the  same  direction,  as  is 
the  case  with  the  parallel  axes  in  the  figure.  There  are  therefore 
the  above  two  methods  of  forming  compound  crystals  of  the  first 
kind.  In  the  right  rhombic  prism,  however,  both  these  methods 
produce  the  same  result,  as  it  matters  not  whether  we  invert  one  of 
the  prisms,  (fig.  130,)  as  described  in  §  57,  or  whether  we  change 
the  lateral  face,  by  which  one  is  united  to  the  other,  without  inver- 
sion ;  that  is,  apply  the  face  M,  of  the  right  hand  prism,  instead  of 
the  one  which  is  now  in  contact,  supposing  the  polarity  of  the  for- 
mer plane  to  be  the  same  with  that  of  the  latter.  The  same  form 
is  produced  by  both  methods.  But  in  the  oblique  prisms  the  differ- 
ence of  structure  is  very  apparent.  The  figures  of  the  peculiar 
compound  crystals  of  feldspar,  given  in  connection  with  the  descrip- 
tion of  that  species,  are  representations  of  forms  resulting  by  the 
first  method :  the  similar  poles  of  the  vertical  axis  lie  in  the  same 
direction.  A  figure  of  a  twin  crystal  of  albite,  (see  the  description 
of  the  species  albite,)  represents  a  compound  form  produced  accord- 
ing to  the  second  method  in  which  opposite  poles  of  each  pair  of 
axes  are  pointed  in  the  same  direction.* 

We  here  perceive  that  those  accidents,  to  which  molecules  gov- 
erned by  axial  attractions  are  necessarily  liable,  actually  take  place 
in  nature  ;  and  they  afibrd  strong  presumptive  evidence  of  the  truth 
of  the  theory  proposed  to  account  for  them.  Did  they  not  occur, 
we  might  very  properly  conclude  that  the  crystalline  molecules 
were  j^overned  by  some  other  force  distinct  from  attraction  in  fiixed 
directions  or  axial  lines. 

75.  In  the  formation  of  other  compound  crystals,  two  molecules 
unite  in  points  of  equilibrium  of  attraction  between  two  poles,  and 
thus  give  rise  to  twins  of  the  second  kind  ;  or  in  similar  points  be- 


*  The  primary  form  of  feldspar,  wa  have  supposed,  with  Haire,  to  be  an  oblique 
rhomboidal  prism.  If  the  oblique  rhombic  prism  is  considered  the  primary,  which 
would  be  inferred  from  its  secondary  planes,  the  composition  is  of  a  similar  nature, 
but  is  of  the  secortd  kind. 
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tween  three  poles,  producing  twins  of  the  third  kind.  In  the  first 
case,  the  situation  of  the  molecules  is,  as  given  in  fig.  12,  PI.  Ill, 
where  they  are  retained  in  combination  by  the  action  of  two  north 
poles  of  one  molecule,  on  the  two  south  poles  of  the  other.  It  is 
obvious  that  this  is  an  instance  of  composition  parallel  to  an  ed^, 
as  the  edges  in  the  primary  forms,  lie  opposite  the  point  of  equili- 
brium of  attraction  between  two  poles.  This  is  shown  by  the  rec- 
tangular figure  described  about  the  molecule. 

In  the  second  case,  the  combination  is  due  to  the  action  of  three 
poles  of  one  molecule  on  three  opposite  of  the  other,  and  conse- 
quently the  composition  is  parallel  to  a  plane  on  an  angle. 

These  accidental  forms  may  also  be  considered  a  consequence  of 
the  nature  of  the  attraction.  In  the  action  of  particles  on  one  an- 
other, assuming,  at  the  time,  their  crj^tallogenic  axes,  it  is  not  im- 
probable that  two  molecules  should  unite  elsewhere  than  at  their 
poles,  provided  their  mutual  attractions  remain  balanced. 

An  example  of  the  second  kind  of  twins  is  given  in  fig.  14,  PI. 
Ill,  which  represents  a  crystal  of  pyroxene  compounded  parallel 
to  the  edge  c.  The  third  kind  is  exemplified  in  figs.  15  and  16, 
the  former  a  delineation  .of  a  crystal  of  manganite,  the  latter  a  sca- 
lene dodecahedron  of  calcareous  spar.  The  composition  in  this  last 
instance  js  effected  parallel  to  a  plane  truncating  the  vertical  angle, 
or  in  the  point  of  equilibrium  between  the  three  north  poles  of  one 
molecule,  and  the  three  south  of  the  other. 

76.  Compound  crystals  composed  of  more  than  two  individuals, 
aris^from  the  occurrence  of  the  above  species  of  composition  pa- 
rallel to  two  or  more  faces,  edges  or  angles,  simultaneously.  Se- 
veral of  these  forms  are  represented  in  figs.  3,  5,  6,  8,  PL  IV. 

Fijj.  1,  represents  a  horizontal  section  of  a  crystal  of  white  lead 
ore,  four  of  whose  lateral  angles  equal  117°  14^,  the  obtuse  angle 
of  the  primary  rhombic  prism,  and  two  equal  125°  32^  twice  me 
acute  angle  of  the  same.  In  tfiis  instance,  (fig.  1,)  composition  of 
the  first  kind  has  taken  place  parallel  to  two  faces  of  A.  The 
prism  which  would  thus  obtain,  is  identical  in  its  interfacial  angles 
with  those  of  the  crystal  under  consideration,  as  a  simple  calcula- 
tion will  show. 

Pig.  2,  is  a  horizontal  section  of  ^.  3,  (another  crystal  of  the 
same  mineral,)  whose  lateral  angles  are  given  in  fig.  2.  Composi- 
tion of  the  first  kind  has  here  taken  place  between  A  and  B,  and 
subsequently,  though  almost  consentaneously,  C  was  added  by  the 
attractions  between  the  poles  represented  in  contact.  In  the  pre- 
ceding prism,  (fig.  1,)  the  union  of  B  and  C  with  A  was  efi*ected 
at  the  sarne  instant,  but  here  the  addition  of  C  was  subsequent  to 
the  union  of  A  and  B,  and  from  this  has  arisen  the  equal  inclina- 
tion of  C  to  the  other  molecules. 

A  horizontal  section  of  fig.  6,  a  crystal  of  Witherite,  is  exhibited 
in  the  outer  lines  of  fig.  4.  This  prism  differs  from  the  preceding 
in  the  disposition  of  its  primary  angles,  which  are  lettered,  a,  bj 
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c,  d.  The  angles  m  and  »,  each  equal  twice  the  acute  angle.  To 
form  the  nucleus,  AB  and  CD  were  first  united,  and  subsequently 
the  compound  nuclei  AB  CD,  were  joined  by  the  action  of  the 
axes,  which  are  now  represented  as  nearly  in  contact.  This  imion 
is  stated  to  be  a  subsequent  act,  but  though  this  was  probably  the 
case,  the  whole  was  undoubtedly  accomplished  in  a  shorter  instant 
than  it  is  within  the  compass  of  the  human  mind  to  imagine. 

When  the  lateral  edges  of  the  component  prisms  are  truncated, 
as  in  fig.  13,  PL  III,  the  cruciform  crystal'  in  fig.  6,  PI.  IV,  is  pro- 
duced, of  which  a  section  is  given  in  fig.  4.  A  similar  tnmcation 
reduces  fig.  1  to  the  stellated  figure  represented  in  it. 

In  fig.  7,  a  compound  nucleus  is  represented,  in  which  composi- 
tion of  "the  first  kind  has  been  effected  parallel  to  all  the  lateral 
faces  of  the  molecule  A.  The  truncation  of  the  lateral  ed^  of 
the  four  crystals,  B,  C,  D,  E,  would  give  rise  only  to  a  cruciform 
crystal.  But  the  action  of  the  central  molecule  A,  together  with 
that  of  the  poles  m,  n,  will  cause  an  addition  of  particles  pajrallel 
to  A,  and  thus  give  rise  to  the  other  rays.  This  is  a  horizontal  sec- 
tion of  fig.  8,  a  crystal  of  white  lead  ore. 

Compound  crystals  of  the  first  kind  are  of  much  the  most  fife- 
quent  occurrence  in  the  rhombic  prisms,  and  especially  when  the 
lateral  angle  equals  nearly  120°;  and  if  exactly  120°,  as  is  the 
fdjcx  with  snow,  simple  crystals  are  seldom  observed.  Three  mole- 
cules, whose  lateral  axes  are  inclined  at  an  angle  of  120°,  form  by 
their  jmion  a  perfectly  compact  group,  similar  to  fig.  1,  PI.  IV,  ex- 
cept that  all  their  axes  are  united  in  close  contact;  and  conse- 
quently their  mutual  action  produces  almost  necessarily  this  com- 
pound structure.  The  three,  so  to  speak,  will  not  permit  one  an- 
other to  govern  by  becoming  a  nucleus,  and  therefore  they  unite 
and  act  conjointly.  The  union  of  six  molecules  by  their  acute 
angles,  may  also  take  place  in  the  same  manner,  (fig.  13,  PI.  IX,) 
for  6x60°,  (60°  is  the  value  of  the  acute  angles  when  the  obtuse 
are  120°,)  equals  360°.  This  arrangement  is  probably  the  origin 
of  most  of  the  stellated  crystallizations  of  snow.  Rhombic^prisms, 
whose  andes  vary  much  from  120°,  seldom  present  this  species  of 
compound  crystal.  There  is  one  exception  to  this  remark  in  the 
case  of  white  iron  pyrites,  the  lateral  angles  of  whose  rhombic 
prisms  equal  106°  2^  But  this  exception  beautifully  illustrates  the 
general  principle.  These  crystals  are  composed  of  five  simple 
crystals,  and  the  angle  73°  58',  (the  acute  angle  of  the  prism,)  is 
about  one  fifth  of  360°.  The  occurrence  of  these  forms,  there- 
fore, corroborates  the  principle  included  in  the  above  statements. 

77.  In  the  same  manner  composition  may  take  place  simultane- 
ously parallel  to  7nore  than  one  edge  or  angle.  The  crystals  of 
harmotome  are  examples  of  the  former.  The  primary  of  this  min- 
eral is  a  right  rectaiigiilar  prism,  and  the  relation  of  this  solid  to 
the  rhombic  prism  is  such,  that  explanations,  additional  to  those 
above  given  are  unnecessary. 
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It  is  an  important  fact,  that  those  rectanmilar  crystals  are  more 
frequently  compounded,  whose  planes,  replacing  the  four  lateral 
edges,  incline  to  one  another  nearly  at  angles  of  12(P  and  60°. 
Such  is  the  case  in  chrysoberyl. 

2.  Postnatal  Compound  Crystals. 

78.  Postnatal  crystals  are  described  in  §  19,  to  be  of  two  kinds. 

1.  Doubly  ^niculated  crystals,  or  those  which  have  been  appa- 
rently he7U  subsequent  to  their  formation. 

2.  Those  which  are  composed  of  two  distinct  crystals,  united  by 
their  similar  parts. 

.The  former  species  of  compound  crystal,  result  from  a  reversion 
of  the  original  polarity  in  the  molecules  of  the  crystal,  after  the 
crystal  has  attained  some  size.  The  causes  of  this  reversion  are, 
probably,  agents  that  are  not  unknown  to  us.  Heat  will  have  this 
effect  on-  crystals  of  turmaline,  their  polarity  varying  with  the 
temperature.  Electricity  is  equally  an  efficient  agent  in  producing 
similar  results. 

A  reference  to  a  fifinre,  will  show  the  capability  of  this  hypo- 
thesis to  account  for  tnese  occurrences.     Let  AB,  (ng.  9,)  represent 
a  line  of  molecules  in  a  crystal  in  the  act  of  formation,  with  its 
poles  situated  as  there  marked,  (the  marked  poles  are  north.)    The 
particle  C  is  supposed  to  be   on  the  point  of  obey  in  o;  its   axes 
of  attraction,  by  uniting  the  pole  ?i,  with  m.      At  this  moment 
there  is  a  sudden  reversion  of  the  polarity  of  the  crystal,  as  ex- 
hibited in  A^B^    The  molecule  C,  now  finds  a  repellent  pole  oppo- 
sing it,  since  m  and  n  are  both  north,  and  is  immediately  drawn 
around  by  the  attraction  between  o,  the  nearest  south,  and  w,  and 
the  union  exhibited  in  A"B'^C.  takes  place,  producing  a  genicula- 
tion  in  the  crystal.     The  process,  going  on  simultaneously  at  the  oth- 
er extremity  of  the  crystal,  causes  another  geniculation  of  the  same. 
Pig.  11,  is  a  section  of  a  crystal  somewhat  resembling  fig.  13,  PI. 
Ill,  in  which  there  is  seen  both  a  con  natal  and  postnatal  composi- 
tion.    The  latter  was  effected  as  above  described.     Geniculation, 
according  to  the  second  kind  of  composition,  may  be  illustrated  by 
means  of  fig.  10 ;  AB  is  again  the  crystal,  C  the  next  particle  to  be 
added.     The  molecules  are  those  of  a  right  square  prism,  which 
form  is  peculiarly  subject  to  these  accidents.     In  the  figure,  these 
molecules  lie  on  one  of  their  sides,  and  only  one  lateral  axis  is 
seen,  the  other  directing  its  north  pole,  5,  towards  the  observer.    The 
union  of  m  and  w,  is  again  prevented  by  a  reversion  of  the  polarity ; 
m,  therefore,  attracts  the  nearest  north  pole,  which  is  s.     A  revolu- 
tion of  90^  must  hence  take  place.     But  during  this  time,  the  un- 
like poles,  t  and  w,  (the  vertical  of  the  prism,)  are  acting  on  one 
another  and  tending  towards  a  union  ;  consequently,  the  molecule 
will  assume  the  intermediate  position  seen  in  A^'B^'C,  in  which 
contact  has  taken  place  at  the  point  of  equilibrium  iJetwcen  two 
poles. 
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A  similar  composition  could  not  occur  in  the  right  rectangular 
prism ;  for,  s  could  not  be  united  to  m,  they  being  unlike  axes, 
and  consequently,  there  would  be  an  entire  revolution  of  180^,  to 
bring  r  to  a  union  with  m.  Such  instances  may  often  occur ;  but 
it  is  impossible  to  detect  them.  We  hence  see  why  the  right  square 
prism  is  more  particularly  subject  to  this  kind  of  geniculation. 

An  explanation  of  a  postnatal  geniculation,  according  to  the 
third  kind  of  composition,  is  difficult  to  explain  on  account  of  the 
number  of  axes  engaged,  and  the  consequent  difficulty  of  repre- 
senting it  in  a  figure.  It  flows,  however,  readily  from  the  above. 
An  example  of  the  same  is  given  in  fig.  12.  If  e  were  the  primary 
planes,  it  would  be  an  instance  of  geniculation  according  to  the 
second  kind  of  composition. 

79.  The  remaining  kind  of  compound  crystal,  is  represented  in 
fig.  9,  of  the  species  quartz.  It  is  perfectly  analogous  to  the  ordi- 
nary union  of  two  molecules ;  for  the  crystals  are  united  by  their 
similar  parts  of  opposite  polarity,  and  have  their  similar  faces  par- 
allel. They  were,  probably,  brought  originally  into  this  parallel 
situation,  by  a  process  analogous  to  electrical  hiduction,  or  the  mu- 
tual action  of  their  attracting  influences.  We  here  discover  an  in- 
teresting analogy  between  electricity  and  crystallogenic  attraction. 

FORMATION  OF  SECONDARY  PLANES. 

80.  Wlien  the  axes  act  in  their  natural  state,  that  is,  unmodified 
in  their  strength  of  attraction,  the  only  result  is  a  primary  form. 
The  force  of  attraction  in  the  direction  of  the  axes  of  any  molecule, 
is  inversely  proportioned  to  the  lengths  of  the  axes ;  that  is,  repre- 
senting the  axes  by  a,  b,  c,  the  force  of  attraction  in  the  direction 
of  each  will  vary,  as 

111  a         a 

a         b         c  be 

If  these  axes  are  modified  in  their  attractions,  or  if  the  relation 
between  the  intensity  of  attraction  and  length  of  axes,  is  changed, 
some  corresjx)iiding  change  must  take  place  in  the  form  of  the  solid 
resulting  from  their  action,  or,  in  other  words,  secondary  planes 
must  \h}.  produced. 

The  laws  for  the  occurrence  of  secondary  planes,  (§  28,)  are  a 
necessiu-y  sequence,  from  the  very  natural  principle,  that  similar 
axes  ftiusi  be  similarly  and  simultaneously  modified.  The  same 
cause  which  is  eflectual  in  modifying  one,  must  have  the  same  in- 
fluence on  all  similar  axes.  For  this  reason,  all  the  edges  or  angles 
of  a  cul)c  are  simultaneously  truncated.  Also,  the  lateral  edges  of 
a  right  square  prism  are  simultaneously  truncated ;  but  they  are 
not  "necessarily  accompanied  with  a  replacement  of  the  terminal 
edges,  Iwcause  this  requires,  in  addition,  a  modification  of  the  ver- 
tical axis,  which  is  unlike  the  other  two,  and  which  therefore  is 
not,  of  consequence,  afiected  by  the  same  cause.    Hence  we  have 
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the  general  principle,  dissimilar  parts  of  a  crystal  are  indepen- 
dentiy  replaced, 

A^ain,  one  of  two  beveling  planes  is  accompanied,  (excepting 
the  few  instances  of  hemihedrism,)  by  the  other ;  for  the  same  cause 
that  will  produce  a  plane  inclining  towards  one  of  two  similar  axes, 
will  produce  a  corresponding  one  inclining  at  an  equal  angle  to  the 
other.  The  same  principle  requires  also  six  intermediaries  on  each 
angle  of  a  cube,  and  but  two  on  those  of  the  right  square  prism. 

In  the  rhombohedron,  (fig.  7,  a,  or  7,  6,)  the  plane  truncating 
the  terminal  angle,  may  be  considered  as  touching  the  molecule  at 
the  point  of  equilibrium  of  attraction,  between  the  three  poles  N, 
N,  Nj  or  the  three  S,  S,  S,  the  planes  tnmcating  the  terminal  edges 
touch  the  same,  in  a  similar  point,  between  the  pairs  of  N  s,  or  pairs 
of  S  s ;  those  truncating  the  lateral  edges,  similar  equilibrial  points 
between  N'',  S' ;  S^  N^^' ;  N^^  S"' ;  S^'j  N,  &c. ;  that  is,  a  north  pole 
of  one  extremity,  and  a  south  of  the  other. 

Thus,  in  all  the  primary  forms,  we  find  a  perfect  correspondence 
between  the  occurring  planes  and  the  above  principles. 

The  hemihedral  modifications  of  crystals,  do  not  militate  with 
the  general  theory,  but  merely  evince  that  other  powers  operate  on 
niatter  besides  crystallogenic  attraction.  From  the  electrical  na- 
ture of  most  of  these  hemihedral  crystals,  it  may  be  plausibly  con- 
jectured that  they  owe  their  peculiarities  to  electrical  influence. 
Turmalines  are,  in  most  instances,  hemihedrally  modified,  (see  fi^. 
4,  of  the  species  turmaline,)  and  as  invariably,  when  heated,  exhibit 
electrical  polarity.  Boracite  is  in  the  same  manner  electric,  when 
heated.  The  north  pole  is  invariably  the  most  highly  modified 
with  secondary  planes.* 


DISTORTION  OF  CRYSTALS  AND  AGGREGATED  CRYSTALLIZATIONS. 

81.  If  the  intensity  of  attraction  in  the  direction  of  any  one  axis 
is  independently  increased,  the  addition  of  particles  will  take  place 
in  the  line  of  this  axis,  and  the  crystal  will  be  lengthened  in  that 
direction,  without  any  change  in  its  interfacial  angles.  This  oc- 
curs independently  of  the  formation  of  secondary  planes,  since 
these  require  a  mutual  modification  of  either  two  or  three  axes 
between  which  they  are  situated.  Cubes  are  often  lengthened  thus 
into  right  square  or  right  rectangfular  prisms,  the  rhombohedron 
into  oblique  rhombic  or  rhomboidal  prisms.  Prismatic  crystals 
often  shoot  out  to  a  great  length,  when  the  actual  length  of  the 


*  The  tetrahedron  has  not  been  included  among  the  primary  forms,  since  it  is  a 
result  of  a  hemihedral  modification  of  one  of  the  monometric  primaries.  The  irregu- 
lar tetrahedron  which  occurs  in  some  copper  ores,  and  is  a  secondary  to  the  right 
square  prism,  might  be  ranked  with  the  primaiy  forms,  with  as  much  propriety  as 
the  regular  tetrahedron.  It  evidently  proceeds  from  the  same  kind  of  modification 
in  the  attraction,  that  produces  the  dissimilarly  terminated  crystals  of  turmaline,  &c. 
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primary,  compared  with  the  breadth,  is  small.    Such  are  many 

saline  crystallizations. 

In  general,  these  crystals  are  attached  to  some  object,  by  one  of 
the  poles  of  the  lengthened  axis,  and  seem  to  derive  this  increase 
of  attracting  power  from  the  nature,  (electrical  ?)  of  their  support 
Fig.  8,  of  the  species  quartz,  represents  a  distorted  crystal  of 
quartz,  and  fig.  2,  of  calcareous  spar,  an  equally  distorted  scalene 
dodecahedron  of  this  species.  This  form  is  at  present  entirely  dis- 
guised by  the  undue  extension  of  the  crystal  in  the  direction  of  the 
axis  by  which  it  is  attached.  The  primary  faces  R,  R,  together 
with  the  planes  e',  ef,  the  opposites  of  R,  R,  and  the  opposites  of  e',  c', 
form  an  eight  sided  prism,  which  is  terminated  by  a  smdl  plane 
R^'^,  and  the  remaining  reduced  faces  of  the  dodecahedron.  The 
crystal  was  attached  to  the  rock  by  the  face  R,  and  is  consequently 
lengthened  in  the  direction  of  the  axis  which  meets  this  fitce. 
Crystals  of  quartz  are  usually  attached  by  the  three  axes  about  a 
vertical  an^le,  and  therefore  arise  perpendicularly  from  their  sup- 
port, sometimes  to  a  great  length.  An  analogous  cause  will  pro- 
duce crystals  which  are  very  short,  in  the  direction  of  the  vertical 
axes. 

The  particular  pole  by  which  a  crystal  is  attached  to  its  support, 
probably,  depends  on  the  electrical  state  of  this  support ;  and  from 
this  cause  arises  the  regularity  with  which  crystals  are  often  ag- 
gregated. 

Fibrous  crystallizations  have  a  similar  origin.  They  usually 
occur  as  veins  \\\  rocks,  where  they  were  formed  by  the  influence 
of  the  attraction  in  the  opposite  sides  of  the  vein,  causing  a  large 
deposition  of  crystals,  and  their  rapid  elongation  across  the  vein. 
Occasionally,  they  are  found  on  surfaces  not  having,  as  veins,  a 
corresponding  parallel ;  then  the  great  rapidity  of  the  crystalliza- 
tion, induced  by  the  electrical  influence  of  their  support,  has  appa- 
rently, caused  a  struggling  between  the  crystals  for  room,  and  the 
consequent  formation  of  closely  compacted  crystals,  or,  in  other 
words,  the  fibrous  structure.  The  fibres  composing  this  structure, 
when  thus  formed,  are  often  regularly  terminated. 


ISOMORPHISM. — DIMORPHISM. 

82.  Isomorphism, — It  is  a  late  discovery  in  science  that,  in  some 
instances,  one  element  may  replace  another  in  a  chemical  com- 
pound, without  changing  the  crystallization.  Potash  and  ammo- 
nia, combined  with  the  same  acid,  have  the  same  primitive  form. 
These  are  termed  Isomorphous  bodies  by  Mitscherlich,  the  princi- 
pal investigator  of  these  facts.  This  property  has  been  supposed 
to  arise,  from  the  similarity  in  the  form  and  size  of  the  atoms  of  the 
isomorphous  bodies.  It  is  more  probable,  that  this  power  depends 
on  the  similar  crystal logenic  relations  oif  these  two  elements,  in 
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consequence  of  which,  the  same  axial  arrangement  takes  place  in 
the  different  compound  molecules. 

83.  Dimorphism. — This  term  is  applied  to  that  peculiarity  of 
certain  compounds,  by  which  they  present  entirely  distinct  crystal- 
lizations under  different*  circumstances.  Carbonate  of  lime  is  thus 
stated  to  be  a  Dimorphous  compound,  since  it  crystallizes  at  one 
time,  in  rhombohedral  crystals,  in  other  circumstances,  in  seconda- 
ries to  a  rhombic  prism ;  it  is  called  Arragonite,  when  possessing 
the  latter  crystalline  form.  In  Brewster's  Edinburgh  Journal  of 
Science,  vol.  yi,  p.  301,  an  interesting  account  of  a  change  of  the 
system  of  crystallization  of  sulphate  of  zinc,  by*the  influence  of 
heat,  is  ^ven  by  Mitscherlich.  "  When  a  right  rhombic  prism  of 
this  salt  IS  heated  above  a  temperature  of  126^  F.,  we  may  observe 
certain  points  at  its  surface  become  opaque,  and  then  branches  of 
cr3r8tals  shoot  out  from  these  points  in  the  interior  of  the  original 
specimen.  In  a  short  time,  the  whole  is  converted  into  an  aggre- 
gate of  those  crystals,  diverging  from  several  centres,  that  are  situa- 
ted on  the  surface  of  the  original  crystal." 

These  small  crystals,  which  are  formed  without  any  change  of 
composition,  were  oblique  rhombic  prisms^  which  form  is  also 
obtained  when  the  solution  crystallizes  above  the  temperature  of 
126<>F. 

Dimorphism,  therefore,  appears  to  be  owin^  to  the  different  cir- 
cumstances attending  crystallization.  The  (fegree  of  heat  during 
crystallization,  the  nature  of  the  solvent  combined  with  some  other 
causes,  may  effect  a  change  in  the  direction  of  tlie  axes  and  the 
curvature  of  the  molecules,  although,  generally,  the  only  effect  of 
these  causes  is  the  production  of  secondary  planes.  In  the  instance 
cited  above,  heat  seems  to  have  been  the  only  cause.  The  prismatic 
form  of  arragonite  may  be  owing  to  the  presence  of  merely  a  small 
quantity  of  carbonate  of  strontian  in  the  solvent,  which  this  mineral 
usually  contains,  ttiough  in  a  variable  quantity. 


CHAPTER  II. 
PRACTICAL  CRYSTALLOGENY. 

85.  An  essential  preliminary  to  crystallization,  is  a  perfect  free- 
dom of  motion  among  the  elementary  particles.  While  in  the  solid 
state,  the  attraction  of  cohesion  is  already  in  action,  and  prevents 
any  other  arrangement  than  that  already  possessed  by  the  mineral. 
But  when  this  cohesive  attraction  is  once  overcome,  and  the  mole- 
cules are  freed  from  mutual  restraint,  they  are  then  at  liberty  to  be 
influenced  by  the  peculiar  attraction  of  crystallization,  and  under 
its  guidance  will  assume  a  crystalline  arrangement. 

9 
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There  are  two  means  of  counteracting  this  attraction,  or  redu- 
cing the  solid  to  the  state  of  a  fluid,  each  of  which  is  a  frequent 
source  of  crystallization,  hoth  in  the  laboratory  of  nature,  and  of 
nature's  student,  the  chemist :  They  are — 1.  By  solution.  2.  By 
fusion. 

CRYSTALLIZATION   PROM    SOLUTION. 

86.  The  effect  of  a  liquid  solvent,  as  water,  upon  the  dissolving 
salt,  is  to  separate  its  molecules,  and  destroy  their  mutual  attraction, 
by  the  attraction  of  the  particles  of  the  liquid  for  those  of  the  salt. 
By  solution,  we  pull  down,  so  to  speak,  the  original  structure,  and 
separate  its  constituent  stones,  preparatory  to  a  rebuilding  of  the 
same.  The  reconstruction  we  effect,  by  driving  off  the  antagonist 
power,  water,  by  means  of  a  slowly  applied  heat  producing  evapo- 
ration. Thus  free  again,  the  particles  can  reassume  their  power  of 
attraction  and  their  crystalline  nature,  and  in  favorable  circum- 
stances, will  build  up  the  regular  crystal. 

Crystallization  by  this  means,  takes  place  very  differently  with 
different  substances.  In  some  instances  no  appearance  of  crystal- 
lization is  apparent  till  the  solution  has  reached  a  certain  degree  of 
density,  when  suddenly  the  whole  shoots  into  a  mass  of  crystals, 
the  water  itself  entering  into  their  constitution,  and  forming  what 
is  termed  the  water  of  crystallization. 

At  other  times,  after  a  certain  degree  of  evaporation,  the  solution, 
if  laid  aside  to  cool,  enters  the  crystalline  state  as  the  temperature 
diminishes. 

Often,  soon  after  the  commencement  of  evaporation,  small  crys- 
tals attach  themselves  to  any  prominent  object  in  the  containing 
vessel,  and  continue  their  increase  with  the  continuance  of  the 
evaporation.  In  the  crystallization  of  other  substances,  small  crys- 
tals, as  evaporation  proceeds,  are  observed  first  to  float  on  the  sur- 
face of  the  liquid,  increasing  gradually  in  size  without  changing 
their  forms,  until  from  an  increase  of  weight,  they  sink  and  attach 
themselves  to  the  bottom  of  the  vessel.  Salt  affords  frequent  in- 
stances of  this  process.  A  very  gradual  evaporation  sometimes 
produces  singular  forms  of  this  mineral.  As  evaporation  goes  on 
only  at  the  surface,  there  the  incipient  crystal  first  appears,  a  mi- 
nute cube,  whicli  presents  under  the  magnifier  well  defined  angles 
and  plane  surfaces.  Evaporation  continues,  and  as  the  cube  is  in 
contact  with  the  surface  of  the  solution  only  along  its  sides,  it  en- 
larges laterally  without  much  addition  to  its  thickness.  It  now 
sinxs  so  that  only  its  upper  edges  are  exposed  to  the  surface  where 
the  crystalline  molecules  are  forming,  and  consequently  these  only 
receive  the  addition  of  particles,  mth  every  new  increase,  it  con- 
tinues sinking,  at  the  same  time  that  the  particles  are  added  as  con- 
tinually to  the  upper  and  outer  edge,  till  finally  the  result  is  an  in- 
verted hollow  four  sided  pyramid,  which  swims  like  a  cup  on  the 
surface  of  the  fluid.     Fig.  137. 
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Lar^  isolated  crystals  of  the  different  salts  are  usually  obtained 
with  difficulty.  According  to  Beudant,  they  may  be  produced  by 
causing  the  crystallisation  to  take  place  in  a  gelatinous  medium. 
The  large  crystals  of  quartz,  found  filling  cavities  in  rocks,  seemed 
to  have  been  formed  in  this  manner. 

Any  fluid  which  will  act  the  part  of  a  solvent,  moj  in  general  be 
employed  for  obtaining  crystallizations.  Alcohol  and  ether  may 
often  be  used,  and  in  some  instances  are  the  only  solvents. 

We  are  acquainted  with  but  few  of  the  solvents  employed  in  na- 
ture. Water  saturated  with  carbonic  acid,  is  a  common  solvent  of 
carbonate  of  lime,  and  by  this  means  the  stalactites  of  this  mine- 
ral are  produced.  Water  at  a  high  temperature,  holding  soda  or 
potash  in  solution,  will  dissolve  silica.  A  large  tract  of  land  in 
Iceland  has  been  entirely  deprived  of  its  veget&tion,  by  the  deposi- 
tion of  silica  from  the  Greysers  of  that  volcanic  country. 

But  probably  in  most  instances  crystals  have  resulted  from  the  ac- 
tion of  the  second  means  of  fluidity. 


CRYSTALLIZATION  FROM  FUSION. 

87.  In  this  process,  heat  is  the  divellent  force  by  which  the 
original  arrangement  of  the  particles  is  destroyed,  and  that  freedom 
from  mutual  restraint  obtained,  which  is  necessary  for  crystalliza- 
tion. By  a  reduction  of  the  temperature,  or  a  removal  of  the  an- 
tagonist power,  heat,  the  particles  are  again  permitted  to  assume 
their  crystalline  nature,  and  their  respective  positions  in  the  struc- 
ture of  a  crystal.  Every  winter's  day  affords  us  innumerable  in- 
stances of  this  process,  when  the  removal  of  the  heat  which  re- 
tains water  in  a  fluid  state,  allows  the  particles  to  combine  by  their 
mutual  attractions,  and  cover  our  streams  with  extended  sheets 
of  ice. 

To  obtain  fine  crystals  by  this  method,  often  requires  much  care. 
In  the  case  of  sulphur,  and  several  of  the  metals,  the  most  effectual 
method  consists  in  pouring  off  the  central  portion  of  the  fluid  mass, 
soon  after  a  crust  has  formed  by  cooling  on  the  surface.  Bismuth 
may,  in  this  manner,  be  obtained  in  fine  crystals.  But  this  means 
of  crystallization  is  less  within  the  control  of  art  than  the  pre- 
ceding. 

Many  substances  crystallize  directly  from  a  gaseous  state.  The 
crystalline  deposits  of  sal  ammoniac  and  sulphur,  in  volcanic  dis- 
tricts, are  often  thus  produced.  Crystals  of  specular  iron  occur  at 
Vesuvius,  so  light  and  slender  •in  their  leaf-like  structure,  as  to  be 
blown  away  by  a  slight  breath.  In  their  formation,  there  was  pro- 
bably a  direct  transition  from  the  gaseous  to  the  solid  state.  A  more 
common  example  is  the  formation  of  snow,  every  flake  of  which 
is  composed  of  a  congeries  of  minute  crystals.  This  process  takes 
place  when  the  atmosphere,  loaded  with  vapor,  is  so  reduced  in 
temperature,  that  the  particles  are  no  longer  restrained  by  heat 
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from  obeying  their  own  inclinations,  or,  in  more  correct  language, 
their  attractions. 

Crystallization,  by  each  of  the  above  methods,  is  often  attended 
with  aii  emission  of  light.  In  general,  at  the  first  effort  of  crystal- 
lization, there  appears  an  instantaneous  and  often  brilliant  flash  of 
li|?ht,  which,  in.  some  instances,  is  repeated  at  the  commencement 
of  each  new  crystal.  Splendid  exhibitions  of  this  kind  have  been 
observed  by  M.  Biichner,  of  Ma^onza,*  during  the  crystallization  of 
benzoic  acid ;  the  discharge  of  light  continued  for  a  half  hour. 
Acetate  of  potash,  boracic  acid,  and  many  other  compounds,  and 
even  water,  occasionally  exhibit  this  phenomenon. 

CAUSES  OF  SECONDARY  PLANES. 

88.  Beiidant,  in  his  Treatise  on  Mineralogy,!  in  which  this  sub* 
ject  has  received  some  attention,  states  as  the  principal  cause  of  se- 
condary planes,  the  nature  of  the  solvent^  and  of  the  substances 
it  holds  in  solution. 

He  remarks,  that  when  the  solvent  contains,  mechanically  sus- 
pended, minute  particles  of  foreign  matter,  the  crystals  formed,  con- 
tain more  or  less  of  these  foreign  particles  regularly  arranged,  either 
in  concentric  layers  with  the  laminae  of  the  crystal,  or  in  the  direc- 
tion of  a  diagonal,  or  occasionally  intermingled  without  regular 
order ;  and  that  the  crystals  thus  impure,  are  more  simple  and  regu- 
lar than  those  obtained  from  a  clear  liquid.  Crystals  of  quartz  are 
seldom  perfectly  regular  bipyramidal  prisms,  except  when  they  con- 
tain Jarge  portions  of  chlorite.  But  if  the  solvent  contains  other 
substances  in  solution^  either  solid,  liquid,  or  gaseous,  secondary 
forms  are  usually  produced.  "  Common  salt,  crystallizing  from 
pure  water,  presents,  almost  invariably,  a  cubic  form.  But  in  a 
solution  of  boracic  acid,  it  always  occurs  with  truncated  angles," 
(fig.  2,  PI.  I.)  The  Rev.  E.  Craig,  in  an  interesting  article  on 
Microscopic  Chemistry,  in  the  Lond.  and  Ed.  Phil.  Mag.  and  Jour. 
of  Science,  July,  1836,  p.  13,  states  the  following  remarkable  trans- 
formations in  crystals  of  carbonate  of  copper,  produced  by  a  change 
in  the  nature  of  the  solvent,  "  If  sulphuric  acid  be  added  to  car- 
bonate of  copper,  crystals  speedily  appear,  presenting  the  form  of 
six  sided  tabular  prisms.  Add  a  little  ammonia,  the  form  is  changed 
entirely  to  a  long  rectangular  prism  with  the  angles  replaced.  Add 
a  little  more  anunonia,  and  the  form  changes  to  several  varieties  of 
the  rhombic  octaiiedron  :  a  little  nitric  acid  restores  again  the  form 
of  the  rectangular  prism.  In  all  these  successive  changes,  it  is  not 
that  a  few  crystals  of  another  form  have  been  superadd^  but  each 
time,  the  metamorphosis  is  seen  to  take  place  in  th^  whole  mass." 


•  Brewster's  Ed.  Jour.  III.  369. 

t  Traiui  ^l^mentaire  de  Min^ralogie,  par  F.  S.  Beudant,  2  vols.  8vo.  1830,  2d  ed. : 
T.  L  p.  189. 
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There  are  many  evidences  that  the  same  cause  has  operated  in 
nature  to  produce  the  peculiar  secondary  planes  a  crystal  presents. 
Arragonite,  in  iron  nmxes,  crystallizes  in  very  acute  pyramidal  crys- 
tals ;  but  in  the  gypsum  clays,  accompanying  the  saliferous  depo- 
sits, it  always  appears  in  prismatic  crystals,  grouped  so  as  to  form 
hexagonal  prisms.  Other  similar  instances  might  be  added  ;  but 
this  will  si]^ce  to  establish  the  fact,  that  secondary  planes  often 
arise  from  the  peculiar  nature  of  the  solvent. 

In  addition  to  this  cause,  may  be  added  the  electrical  state  of  the 
rock  supporting  the  crystal,  ana  also  its  nature.  M.  Planiava  has 
observed  that,  m  some  instances,  in  which  the  form  of  fhe  floating 
crystal  was  the  primary,  it  assumed  secondary  planes  as  soon  as  it 
attached  itself  to  the  sides  of  the  vessel.*  From  the  nature  of  crys- 
tallogenic  attraction,  it  must  be  influenced  by  the  electrical  excite- 
ment of  surrounding  bodies,  and  in  some  circumstances,  it  may  be 
affected  by  the  electrical  state  of  the  atmosphere. 

In  some  instances,  secondary  planes  proceed  from  some  perma- 
nent peculiarity  in  the  molecule ;  for,  without  this  supposition,  we 
cannot  account  for  the  in  variableness  in  the  occurrence  of  a  particu- 
lar secondary  form  of  some  minerals ;  for  example,  the  prismatic 
form  in  quartz,  whose  primary  is  a  rhombohedron.  From  some 
preceding  remarks,  the  reader  may  have  already  deduced,  that  a 
certain  aeffree  of  force  of  attraction  is  connected  with  axes  of  a 
certain  and  definite  lenjjth,  and  that  secondary  planes  result  from 
a  variation  of  this  relation.  With  respect,  then,  to  the  molecules 
of  quartz,  we  may  conjecture  that  they  are  permanently  modified 
in  this  or  some  similar  manner. 

Very  important  discoveries  would,  beyond  doubt,  fully  repay  for 
an  extensive  series  of  experiments  on  this,  as  yet  obscure,  subject. 
From  the  splendid  results  of  Mr.  Crosse,  who  has  been  enabled,  by 
the  application  of  a  weak  ffalvanic  power,  to  obtain  crystals  of 
several  minerals,  the  crystallization  of  which  had  hitherto  defied 
the  powers  of  art,  we  may  be  encouraged  to  hope  that  ere  long 
this  entrance  to  one  of  the  innermost  recesses  of  the  works  of  na- 
ture will  be  thrown  open,  and  that  the  qualities  of  atoms,  or  mole- 
cules, their  forms  and  peculiarities,  will  soon  be  fully  understood. 
Its  connection  with  the  science  of  chemistry,  and  other  physical 
sciences,  render  it  deserving  of  very  minute  experimental  research. 
Beautifully  and  truly  was  it  long  since  remarked  by  Gulielmini — 
an  author  who,  though  afterwards  forgotten,  had  a  clearer  insight 
into  the  nature  of  crystallization,  than  any  of  his  cotemporanes, 
and  many  of  his  successors, — in  hia  work,  on  Crystallization,  p. 
144.  "  Crystallisatio  geometrizantis  naturaj  opus  quoddam  est,  et 
sane  mirabilissimum ;  di^um  ideo  ut  totis  ingenii  viribus  totac^ue 
mentis  contentione  exquiratur,  non  quod  spectet  tantam  amoenita- 


*  Kastner's  Archiv.  X.  43  j  cited  in  Fenusac's  Bolleiin. 
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tern  et  voluptatem,  quae  mirabiliiim  scientiam  consequitur,  verom 
etiam  ob  maximam  in  re  physica  utilitatem ;  videtur  quippe  Natura 
hie  86  prodere,  et  omni  exutk  velamine  non  qualis  esse  potest,  sed 
qualis  actu  est  sese  prsebere  conspiciendam.' 


»♦ 


«  "  Crystallization  is  a  peculiar  and  most  admirable  remit  of  Nature^  geometrf , 
worthy  of  being  studied  with  all  the  power  of  genius,  and  the  whole  energy  of  the 
mind,  not  on  account  of  the  delight  wmch  always  attends  the  knowledge  of  wonders, 
but  because  of  its  vast  importance  in  revealing  to  us  the  secrets  of  Nature ;  for  here 
she  does,  as  it  were,  betray  herself,  and  lajring  aside  all  disguises,  permits  us  to  be- 
*  hold  her,  not  merely  as  she  is  in  appearance,  but  as  she  is  in  true  r^UiQr/* 


PART  IL 


PHYSICAL  PROPERTIES  OF  MINERALS. 


CHAPTER  I. 

CHARACTERS  DEPENDING  ON  LIGHT. 

89.  Light  may  be  either  reflected,  transmitted,  or  emitted.  The 
characters  of  minerals  thus  produced  are  of  five  kinds : —  * 

1.  Lustre  ;  depending  on  the  power  and  manner  of  reflecting 
light 

2.  Color  ;  depending  on  the  kind  of  light  reflected  or  trans- 
mitted. 

3.  Diaphaneity;  depending  on  the  power  of  transmitting 
light. 

4.  Refraction  ;  depending  on  the  manner  o{ transmitting  light. 

5.  Phosphorescence;  depending  on  the  power  of  emitting 
light. 

lustre. 

90.  The  lustre  of  minerals  arises  fi-om  the  nature  of  their  sur- 
faces, which  causes  more  or  less  of  the  light  incident  upon  them,  to 
be  reflected.  A  variation  in  the  quantity  of  light  reflected,  produces 
difierent  degrees  of  intensity  of  lustre ;  a  variation  in  the  nature 
of  the  reflecting  surface,  produces  difierent  kinds  of  lustre. 

a.  The  kinds  of  lustre  are  six,  and  are  named  from  some  familiar 
object  or  class  of  objects,  which  exhibit  them. 

1.  Metallic:  the  usual  lustre  of  metals.  Imperfect  metallic  lus- 
tre is  expressed  by  the  term  sub-metallic. 

2.  Vitreous :  the  lustre  of  broken  glass.  An  imperfectly  vitreous 
lustre  is  termed  sub-vitreous.  The  vitreous  and  sub-vitreous  lus- 
tres are  of  the  most  common  occurrence  in  the  mineral  kingdom, 
duartz  possesses  the  former  in  an  eminent  de^n^^e ;  calcareous  spar 
often  the  latter.  This  lustre  may  be  exhibited  by  minerals  of  any 
color,  and  in  any  instance,  should  resemble  broken  glass  of  the 
color  of  the  mineral. 

3.  Resinous :  lustre  of  the  yellow  resins,  as  benzoin.  Ex.  opal, 
and  some  yellow  varieties  of  zinc  blende. 

4.  Pearly :  this  term  explains  itself.  Ex.  talc,  native  magnesia, 
stilbite,  &c.  When  sub-metallic,  the  term  metallic-pearly  is  ap- 
plied. 
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5.  Silky :  the  result  of  a  fibrous  structure.  Ex.  fibrous  carbon- 
ate of  lime,  fibrous  gypsum,  and  many  fibrous  minerals,  more  es- 
pecially, those  which  in  other  forms  have  a  pearly  lustre. 

6.  Adamantine :  the  lustre  of  the  diamond.  When  sub-metallic, 
it  is  termed  metallic-adamantine.  Ex.  some  varieties  of  carbonate 
of  lead,  and  dark  red  silver  ore. 

fe.  The  degrees  of  intensity  are  denominated  as  follows : — 

1.  Splendent :  when  the  surface  reflects  light  with  great  bril- 
liancy, and  gives  well  defined  images.  Ex.  Elba  iron  ore,  tin  ore, 
some  specimens  of  quartz  and  pyrites. 

2.  Shining:  when  an  image  is  produced,  but  not  a  well  de- 
fined image.     Ex.  calcareous  spar,  celestine. 

3.  Glistening :  when  there  is  a  general  reflection  from  the  sur- 
face, but  no  image.     Ex.  talc,  copper  pyrites. 

4.  Glimmering :  when  the  reflection  is  very  imperfect,  and  ap- 
parently.from  pomts  scattered  over  the  surface.  Ex.  flint,  chal- 
cedony. 

A  mineral  is  said  to  be  dull  when  there  is  a  total  absence  of  lus- 
tre.    Ex.  chalk,  the  ochres,  kaolin. 

These  different  degrees  and  kinds  of  lustre,  are  often  exhibited 
differently  by  unlike  faces  of  the  same  crystal,  but  always  similarly 
by  like  faces.  The  lateral  faces  of  a  right  square  prism  may  thus 
differ  from  a  terminal,  and  in  the  right  rectangular  prism  the  lateral 
faces  also  may  diflfer.  This  is  an  immediate  consequence  of  the 
fact,  that  these  unlike  faces  are  produced  by  unlike  crystallogenic 
axes. 

COLOR. 

91.  In  descriptions  of  the  mineral  species,  it  is  usual  to  notice 
both  the  external  color,  and  that  which  the  mineral  presents  when 
abraded  with  a  file.  The  latter  is  by  far  the  most  important  char- 
acter in  distinguishing  minerals,  for  it  seldom  varies  m  the  same 
species,  though  externally,  the  mineral  may  present  a  large  varietjr 
of  shades  of  color.  The  mineral  species  are  liable  to  so  many  acci- 
dental mixtures  of  foreign  substances,  that,  in  general,  little  reliance 
can  be  placed  on  the  external  color.  The  metals  and  the  metallic 
oxyds  are  among  those  species,  which  are  the  least  subject  to  va- 
riation. 

The  color  obtained  by  abrasion,  which  usually  corresponds  with 
that  of  the  powder,  is  included  under  the  term  streak.  This  term 
includes  also,  the  Instre  produced  by  abrasion. 

The  following  eight  colors  have  been  selected  by  Werner  as  fun- 
damental, to  facilitate  the  employment  of  this  character  in  the  de- 
scription of  minerals;  White,  Gray,  Black,  Blue,  Ghreen,  Yellow^ 
Red,  and  Brown, 

The  colors  of  minerals  possessing  a  metallic  lustre,  or,  concisely, 

THE  METALLIC  COLORS,  are, 
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1.  Copper-red :  the  color  of  copper.   Copper,  less  perfectly,  cop- 
per nickel. 

2.  Bronze-yellow :  the  color  of  bronze.     Magnetic  pyrites. 

3.  Brass-yellow :  copper  pyrites. 

4.  Gold-yellow :  native  gold. 

5.  Silver-white :  native  silver,  less  distinct  in  arsenical  pjrrites. 

6.  T\nrwhite :  mercury,  tin-white  cobalt. 

7.  Lead-gray :  galena,  molybdena. 

8.  Steel-gray :  nearly  the  color  of  fine  grained  steel  on  a  recent 
fracture.    Native  platina,  and  palladium. 

6.  Non-metallic  Colors. 

The  several  non-metallic  varieties  of  these  fundamental  colors 
are  contained  and  explained  in  the  following  catcJogue. 

A.  White. 

1.  Snow-white :  the  purest  white  color.     Carrara  marble. 

2.  Reddish-white :  white,  inclining  to  red.     Some  varieties  of 
calcareous  spar  and  quartz,  &c. 

3.  Yellowish-white :  white,  inclining  to  yellow.    Some  varieties 
of  calcareous  spar  and  quartz. 

4.  Chrayish-white :   white,  inclining  to  gray.      The  same  ex- 
amples. 

6.   Oreenish-white :  talc. 

6.  Milk-white :  white,  slightly  bluish.    Some  varieties  of  Chal- 
cedony. 

B.  Cfray. 

1.  Bluish-gray :   gray,  inclining  to  a  dirty  blue  color.     Some 
varieties  of  limestone. 

2.  Pearl-gray :  gray,  mixed  with  red  and  blue.     Horn  silver, 
Finite. 

3.  Smoke-gray :  gray,  with  some  brown.     Flint. 

4.  Ghreenish-gray :   gray,  with  some  green.     Cat's  eye,  some 
varieties  of  talc. 

6.    YelUmnsh-gray :  some  varieties  of  compact  limestone. 

6.  Ash-gray :  the  purest  gray  color.     Zoisite  variety  of  epidote. 

C.  Black. 

1.  Orayish-black :  black,  mixed  with  gray,  (without  any  green, 
brown,  or  blue  tints.)    Basalt,  Lydian  stone. 

2.  Velvet-black :  pure  black.    Obsidian,  black  turmaline. 

3.  Chreenish-black :  pyroxene. 

4.  Brownish-black :  bitiiminous  coal. 
6.  Bluish-black :  black  cobalt. 

D.  Blue. 

1.  Blackish-blue:  dark  varieties  of  blue  malachite. 

2.  Azure-blue  :  bright  blue  with  a  little  red.     Pale  varieties  of 
blue  malachite,  bright  varieties  of  lapis-lazuli. 

10 
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3.  Violet-blue  :  blue  mixed  with  red.    Amethyst,  fluor  spar. 

4.  Lavender-blue :  blue  with  some  red  and  much  gray.  Litho- 
marge. 

6.  Prussian-blue,  or  Berlin  blue :  pure  blue.  Sapphire,  kyanite. 

6.  Smalt-blue :  some  varieties  of  gypsum. 

7.  Indigo-blue  :  blue  with  black  and  green.    Blue  turmaline. 

8.  Duck-blue  :  blue  with  much  green  and  a  little  black.  Cey- 
lanite  variety  of  corundum,  some  varieties  of  talc. 

9.  Sky-blue  :  pale  blue  with  a  little  green.  It  is  called  moun- 
tain blue  by  painters ;  it  is  the  color  of  the  clear  sky. 

E.   Chreeu, 

1.  Verdigris-green:  green  inclining  to  blue.  Some  varieties 
of  feldspar. 

2.  Celandine-green :  green  with  blue  and  gray.  Some  varie- 
ties of  talc  and  beryl.  It  is  the  color  of  the  leaves  of  the  celan- 
dine, (Chelidonium  majus.) 

3.  Mountain-green :  green  with  much  blue.     Beryl. 

4.  Leek-green:  green  with  some  brown.  The  color  of  the 
leaves  of  garlic  ;   distinctly  seen  in  prase,  a  variety  of  quartz. 

5.  Erner aid-green:  pure  deep  green.  Emerald,  imperfect  in 
green  malachit^. 

6.  Apple-green :  light  green  with  some  yellow.  Chrysoprase 
variety  of  quartz. 

7.  Grass-gree7i :  green  with  more  yellow.     Green  diallage. 

8.  Pistachio-green  :  green  with  yellow  and  some  brown.  Epi- 
dote. 

9.  Asparagus-green :  pale  green  with  much  yellow.  Aspara- 
gus stone. 

10.  Blackish-green  :  some  varieties  of  serpentine. 

11.  Olive-green :  pale  green,  with  much  brown  and  yellow. 
Olivine. 

12.  Oil-green:  lighter  green  with  more  yellow  and  less  brown. 
The  color  of  olive  oil.     Beryl,  pitchstone. 

13.  Siskin-green :  light  green,  much  inclining  to  yellow.  Uranite. 

F.   YelUne. 

1.  Sulphur-yellow  :  native  sulphur. 

2.  Straw-yellow  :  very  pale  yellow.     Some  varieties  of  topaz. 

3.  Wax-veUow:    yellow  with  gray  and  some  brown.      Zinc 
blende,  opal. 

4.  Honey-yellow :  yellow,  with  some  red  and  brown.     Calcare- 
00$  spar. 

S.  Ltmm^ellow  :  pure  yellow.     Native  sulphur,  orpiment. 
i.  Ockre^ellow :  yellow  with  brown.     Ochre  varieties  of  brown 

i.  WiMifvUov :  pale  yellow,  with  some  red  and  gray.     Topaz 
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8.  Creamryellow :  pale  yellow,  with  some  red  and  a  tinge  of 
brown.    Some  varieties  of  lithomar^e. 

9.  Orange-yeltow :  yellow  incliimig  to  red.     Orpiment. 

O.  Red, 

1 .  Aurora-red :  red  with  much  yellow.  Some  varieties  of  realgar. 

2.  Hyacinth-red :  red  with  yellow  and  some  brown.  Hyacinth 
variety  of  zircon,  garnet. 

3.  Brick-red :  polyhalite,  some  varieties  of  jasper. 

4.  Scarlet-red:  bright  red  with  a  tinge  of  yellow.     Cinnabar. 

6.  Blood-red :  red  with  some  yellow  and  black.  Pyrope  varie- 
ty of  ramet. 

6.  Plesh-red :  pale  red  with  gray  and  some  yellow.    Barytes. 

7.  Carmine-red :  pure  red.     Ruby  sapphire. 

8.  Cochineal-red :  red  with  some  blue  and  gray.  Light  red  sil- 
ver ore. 

9.  Rose-red :  pale  red  with  some  gray.    Rose  quartz. 

10.  Crimson-red :  red  with  some  blue.    Ruby. 

11.  Peach-blossom-red:  red  with  white  and  gray.  Lepidolite 
variety  of  mica. 

12.  Columbine-red:  red  with  some  blue  and  much  black. 
Garnet. 

13.  Cherry-red:  dark  red,  with  much  blue  and  brown.  Spi- 
nel, some  varieties  of  jasper. 

14.  Brownish-red :  jasper,  brown  iron  ore. 

H.  JBTovfn. 

1.  Reddish-brown :  garnet,  zircon. 

2.  Clove-brown :  brown  with  red  and  some  blue.    Axinite. 

3.  Hair-brown :  brown,  with  some  yellow  and  gray.   Wood  opal. 

4.  Broccoli-brown :  brown,  with  blue,  red,  and  gray.     Zircon. 
6.  Chestnut-brown :  pure  brown. 

6.  Yellowish-brown  :  common  jasper. 

7.  Pinchbeck-brown :  yellowish-brown,  with  a  metallic  or  metal- 
lic-pearly lustre.     Several  varieties  of  talc. 

8.  Wood-brown :  brown  with  yellow  and  gray ;  color  of  old  wood 
nearly  rotten.     Some  specimens  of  asbestiform  hornblende. 

9.  lAver-brown :  brown,  with  some  gray  and  some  green.   Jasper. 

10.  Blackish-brown:  bituminous  coal  var.  brown  coal. 

c.  Peculiarities  in  the  Arrangement  of  Colors. 

Play  of  Colors,  This  beautiful  exhibition  is  observed,  when 
several  prismatic  colors  appear  in  rapid  succession  on  turning  the 
mineral.  It  exists  in  perfection  in  the  diamond ;  and  also  in  pre- 
cious opal,  and  is  most  brilliantly  observed  by  candle  light. 

Change  of  Colors,  Each  particular  color  appears  to  pervade  a 
larger  space  than  in  the  play  of  colors,  and  consequently  the  sue- 
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cession  produced  by  turning  the  mineral  is  less  rapid.  Ex.  Lab- 
rador feldspar. 

Opalescence.  A  reflection  of  a  milk-white  li^ht  from  the  inte- 
rior of  the  specimen.  It  is  observed  in  some  varieties  of  opal,  and 
in  cat's  eye. 

Iridescence,  An  appearance  of  fixed  prismatic  colors  in  the  in- 
terior of  a  crj^tal.    It  is  the  effect  of  fracture. 

Tarnish.  A  metallic  surface  is  tarnished,  when  its  color  differs 
from  that  obtained  by  fracture. 

A  surface  possesses  Xh^steel  tarnish,  when  it  presents  the  superfi- 
cial blue  color  of  tempered  steel.    Ex.  Columbite. 

The  tarnish  is  described  as  irised,  when  it  exhibits  the  fixed 
prismatic  colors.  Ex.  specular  iron  ore  from  Elba.  Yariegated 
copper  ore  is  an  instance  of  common  tarnish. 

Dichroism.  Some  crystals  viewed  by  transmitted  light,  present 
different  colors  in  different  directions.  This  property  is  termed 
dichroism^  derived  from  a  Greek  compound,  signifying  two  colors. 
This  property  is  exhibited  only  by  crystals  which  have  at  least  two 
unlike  axes,  and  the  different  colors  are  observed  in  the  direction 
of  the  different  axes.  It  exists  in  turmaline,  iolite,  mica,  &c^ 
Mica  is  nearly  opaque  in  one  direction,  while  it  is  transparent  in 
another ;  it  also  presents  different  colors  in  these  directions. 

DIAPHANEITY. 

92.  The  Diaphaneity*  of  a  mineral,  is  its  capability  of  transmit- 
ting the  rays  of  light.  The  following  terms  are  adopted  to  express 
the  different  degrees  of  this  property. 

Transparent :  when  the  outline  of  an  object,  behind  the  mine- 
ral, is  perfectly  distinct.     Gypsum,  quartz. 

Subtransparent :  when  the  object  is  seen,  but  its  outline  is  not 
distinct. 

Translucent :  when  the  object  is  not  visible,  but  light  is  trans- 
mitted.    Carrara  marble. 

Suhtranstucent :  when  the  edges  merely  transmit  light,  or  are 
translucent. 

"When  no  light  is  transmitted,  the  mineral  is  said  to  be.  opayue. 

This  property  occurs  in  every  shade  of  degree  in  the  mmeral 
kingdom,  from  a  perfect  opacity  to  a  perfect  transparency,  and  most 
minerals  present,  in  their  numerous  varieties,  nearly  all  the  differ- 
ent shades.    Few  minerals,  except  the  metals,  are  perfectly  opaque. 

REFRACTION. 

93.  A  full  treatise  on  the  subject  of  refraction  of  lights  belongs 

•  This  term  has  usually  a  less  extended  signification  than  is  here  applied  to  it 
Our  language  is,  however,  destitute  of  any  general  term  expressive  of  the  capability 
of  a  body  to  transmit  light,  and  therefore  this,  which  is  not  in  very  common  use,  and 
may  therefore  receive  a  technical  meaning  in  this  science,  has  been  here  employed. 
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more  especially  to  a  work  on  optics.  The  remarks  in  this  place 
will,  therefore,  be  brief. 

a.  Simple  refraction.  If  we  look  into  a  cup  so  obliquely,  that 
an  object  at  its  bottom  is  concealed  from  view  by  its  sides,  on  fill- 
ing the  cup  with  water,  this  object  becomes  visible. 

This  has  been  effected  by  a  bending  or 
refractitiff  of  the  rays  of  light,  by  the 
water.  This  effect  is  termed  re/rac^ton, 
and  is  produced  by  all  transparent  bodies, 
whether  solid,  liquid  or  gaseous. 

The  ray  ED,  within  the  water,  is  nearer 
the  perpendicular  BC,  than  if  it  had  pro- 
ceeded in  its  original  direction  AE.  If  we 
consider  the  ray  as  passing  from  the  water 
into  the  air,  the  part,  AE,  is  farther  from  ^^^^^^ 

the  same  perpendicular  than  if  it  had  pro-  ^^^^"^ 

ceeded  in  the  original  direction  DE.  We  have  therefore  this  im- 
portant principle :  Light,  in  passing  from  a  rarer  to  a  denser  me- 
dium, is  refracted  towards  the  perpendicular  ;  if  from,  a  denser 
to  a  rarer,  it  is  refracted  from  a  perpendicular. 

It  has  been  proved  by  experiment,  that  at  whatever  angle  we 
look  at  the  surface  of  the  water,  there  will  be  a  constant  ratio  be- 
tween AB  and  CD,  provided  the  eye  and  the  object  are  at  the  same 
distance,  A  and  D  from  E.  That  is,  if  AB  is  twice  the  length  of 
CD,  viewing  it  at  one  angle,  it  will  be  twice  at  every  other  angle, 
until  the  eye  is  perpendicular  over  the  object  D,  when  there  is  no 
refraction.  But  AB  is  the  sine  of  the  angle  AEB,  which  is  the 
angle  of  incidence,  CD,  the  sine  of  the  angle  CED,  which  is  the 
angle  of  refraction.    This  principle  may  therefore  be  thus  stated  : 

The  sine  of  the  angle  of  incidence  hears  a  constant  ratio  to  the 
sine  of  the  angle  of  refraction. 

This  ratio  is  termed  the  index  of  refraction.  In  water,  the  ratio 
is  as  1.336  to  1.  1.336  is  therefore  the  index  of  refraction  of 
water. 

b.  Double  refraction,  A  line  viewed  through  a  crystal  of  trans- 
parent calcareous  spar,  Toften  called  Iceland  spar,  as  it  was  first 
obtained  on  that  island,)  appears  to  be  double.  One  image  is 
observed  by  the  usual  refraction  of  the  light,  while  the  second  is 
perceived  by  means  of  an  extraordinary  refraction.  If  the  crystal 
IS  placed  over  a  point,  and  turned  around,  one  image,  that  produced 
by  the  extraordinary  refraction,  will  appear  to  revolve  around  the 
other. 

This  power  of  producing  double  images  is  termed  double  refrac- 
tion. It  may  be  observed  in  every  direction  through  a  crystal  of 
Iceland  spar,  except  in  that  of  the  vertical  axis.  The  vertical  axis 
of  the  crystal  is  tfierefore  termed  the  a^is  of  double  refraction, 
since,  in  its  direction,  the  ordinary  and  extraordinary  ray  coincide. 
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Double  refraction  increases  from  this  axis,  where  it  is  0,  to  a  plane 
at  right  angles  with  it. 

In  some  instances,  the  extraordinary  ray  is  situated  between  the 
ordinary  ray  and  the  perpendicular ;  in  others,  it  is  exterior  to  this 
ray.  The  former,  possess  a  greater  index  of  refraction  for  the 
extraordinary  than  for  the  ordinary  ray,  and  the  axis  is  called  a 
positive  axis  of  double  refraction.  The  latter  have  a  less  index 
of  refraction  for  the  extraordinary  than  ordinary  ray,  and  therefore 
a  negative  axis  of  double  refraction. 

All  crystals  possess  the  doubly  refracting  structure,  except- 
ing monometric  solids,  that  is,  the  cube,  octahedron,  &c.,  &c. 
Some  crystals,  unlike  calcareous  spar,  contain  two  axes  of  double 
refraction,  or  two  directions  in  which  the  ordinary  and  extraordi- 
nary rays  are  coincident,  and  where,  therefore,  double  refraction  is 
not  seen. 

We  remfirk,  preliminary  to  an  explanation  of  this  distinction  of 
crystals,  into  those  with  one  axis,  and  those  with  two,  that  the 
molecule  of  a  right  rectangular  prism  has  three  principal  sections ; 
one  through  the  vertical  axis  and  the  longer  horizontal,  another 
through  the  vertical  and  shorter  horizontal,  and  a  third  through 
the  two  horizontal  axes.  These  three  planes  of  section  intersect 
at  right  angles,  and  are  called  the  axial  planes  of  the  ellipsoid,  two 
of  which  are  vertical,  and  one  horizontal.  With  this  explanation, 
we  proceed. 

If  the  molecule  is  an  ellipsoid  of  revolution^  in  which  the  two 
vertical  axial  planes  are  equal  ellipses^  there  is  but  one  axis  of 
double  refraction. 

If  the  molecule  is  an  ellipsoid^  not  of  revolution,  in  which  the 
two  vertical  axial  planes  are  unequal  ellipses^  there  are  two  axes 
of  double  refraction. 

The  crystals  of  one  axis,  are  included  in  the  classes  Dimetrica 
and  Tetraxona;  those  of  two  axes,  in  the  classes  Trimetrica,  Mono- 
clinata,  Diclinata,  and  Triclinata. 

There  are  a  few  exceptions  to  this  remark.  The  most  promi- 
nent is  the  crystal  of  water,  which,  though  secondary  to  a  right 
rhombic  prism,  possesses  but  one  axis  of  double  refraction.  But 
observing  that  some  rhombohedrons  possess  positive,  some  nega- 
tive axes,  and  that,  consequently,  double  refraction  is  not  depend- 
ent on  form  merely,  but  probably,  also,  on  the  nature  of  the  attrac- 
tion in  the  molecular  axes,  and  also  the  structure  of  the  molecule, 
we  must  allow  the  possibility  of  this  exception,  and  not  so  violate 
all  principles  of  Crystallography  as  to  attempt  to  derive  its  forms, 
from  any  dimetric  or  tetraxonal  solid. 

PHOSPHORESCENCE. 

94.  Phosphoresence,  or  the  emission  of  light  by  minerals,  may 
be  uroduced  in  diiferent  ways :  by  friction,  by  heat,  or  by  exposure 
to  tne  light  of  the  sun. 
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By  friction.  Light  is  readily  evolved  from  quartz,  by  the  fric- 
tion 01  one  piece  against  another,  and  merely  the  rapid  motion  of  a 
feather  across  some  specimens  of  sulphuret  of  zinc,  will  often  elicit 
from  this  mineral,  light,  more  or  less  intense.  Friction,  however, 
will  evolve  li^t  from  a  few  only  of  the  mineral  species. 

By  heat.  Fluor  spar  is  very  beautifully  phosphorescent  at  the 
temperature  of  about  300°  F.  Different  varieties  rive  off  light  of 
different  colors ;  the  chlorophane  variety,  a  splendid  emerald  green 
light ;  others  a  purple  of  oifferent  shades.  This  may  be  observed 
in  a  dark  place,  by  throwing  the  pulverized  mineral  on  a  shovel 
heated  below  redness.  Some  varieties  of  carbonate  of  lime  emit  a 
yellow  light  when  treated  in  the  same  manner.  At  a  certain  tem- 
perature, the  fluor  spar  loses  the  power  of  phosphorescence ;  it  may 
be  restored,  however,  by  subjecting  it  to  an  electrical  discharge. 

Li^ht  of  the  sun.  The  only  substance  in  which  an  exposure  to 
the  light  of  the  sun  produces  very  apparent  phosphorescence,  is 
the  diamond — some  specimens  seem  to  be  destitute  of  this  power. 

The  phosphorescence  of  minerals  is  a  character  of  little  import- 
ance in  distin^ishing  them :  it  is,  however,  deserving  of  attention 
in  the  descriptive  part  of  the  science. 


CHAPTER  II. 


ELECTRICITY. 


96.  The  means  of  developing  electricity  in  minerals,  are  friction 
and  heat. 

1.  By  friction.  There  is  no  line  of  distinction  among  the  mine- 
ral species,  separating  them  into  those  of  resinous  and  those  of  vit- 
reous electricity.  The  same  mineral  in  its  different  varieties,  often 
presents  both  kinds,  and  frequently,  the  two  are  exhibited  by  the 
same  specimen.  This  character  is,  therefore,  of  no  importance  nor 
interest  to  the  mineralogist. 

2.  By  heat.  The  thermo-electrical  character  of  the  mineral  spe- 
cies, are  also  of  little  importance  in  distinguishing  minerals ;  but 
they  are  so  peculiar  that  they  deserve  some  attention,  and  should 
not  be  neglected  in  the  descriptions  of  the  species. 

The  eflfect  of  the  application  of  heat,  is  the  development  of  electric 
polarity.  This  property  belongs  in  a  remarkable  de^ee  to  turma- 
line  and  boracite.  These  minerals  usually  occur  m  hemihedral 
crystals,  the  one  under  the  form  of  a  three  or  six  sided  prism,  (se- 
condary to  a  rhombohedron,)  differently  terminated  at  its  extremi- 
ties, the  other  in  that  of  a  cube,  with  its  opposite  solid  angles  dis- 
similarly replaced.    M.  Becquerel  remarks  concerning  the  turma- 
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line:*  "At  30°  C.  electrical  polarity  was  sensible ;  it  continued  un- 
changed, to  150°,  as  long  as  the  temperature  continued  to  rise ;  if 
stationary  an  instant,  the  polarity  disappeared ;  but  shortly  mani- 
fested itself  reversed^  when  the  temperature  commenced  to  decline. 
If  but  one  end  of  the  crystal  was  heated,  the  crystcJ  was  unpolarized, 
and  when  two  sides  were  unequally  heated,  each  acquired  an  elec- 
trical state  independent  of  the  other." 

.  The  most  modified  end  of  turmaline  is  the  positive  or  north  pole. 
The  same  is  true  of  boracite,  whose  opposite  poles  are  exhibited  at 
the  opposite  angles.    The  powder  of  turmaline  is  also  ^|^o-electric 

The  usual  method  of  observing  the  polarity  of  turmaline,  is  to 
place  the  heated  crystal  on  a  brass  support,  which  turns  on  a  pivot 
like  a  magnetiiMiiieedle.  By  presenting  the  poles  of  a  magnet,  it 
will  be  found  that  the  north  pole  of  a  magnet  will  attract  one  ex- 
tremity of  the  crystfiJ  and  repel  the  other. 

The  following  is  a  list  of  the  pyro-electric  minerals,  as  given  by 
the  Abbe  Hauy^  with  the  names  of  those  who  first  notic^  their 
pyro-electric  property. 

Turmaline,  Lemery.  Mesotype. 

Topaz,  Canton.  Prehnite. 

Axmite,  Brard.  Oxyd  of  zinc. 

Boracite,  Hauy.  Sphene. 

Brewster  has  added  the  following. 

Calc  spar.  Analcime. 

Yellow  beryl.  Amethyst. 

Heavy  spar.  duartz,  (Dauphiny.) 

Celestine.  Idocrase. 

White  lead  ore.  Mellite  ? 

Fluor  spar,  (red  and  blue.)  Sulphur,  (native.) 

Diamond.  Garnet. 

Orpiment.  lolite. 


Hauy. 


CHAPTER    in. 
MAGNETISM. 

96.  Iron  is  the  sole  repository  of  magnetism  in  the  mineral  king- 
dom.t  Magnetic  polarity  and  attraction  is  exhibited  by  only  one  of 
its  various  ores.  This  ore  often  possesses  these  charactei's  in  an 
imminent  de^ee,  and  when  arranged  in  the  form  of  a  horse  shoe 
nui^not  will  often  lift  very  heavy  weights. 

Soveral  of  its  ores,  however,  are  attractable  by  the  magnet^ 

•  Hrfwmt»r'»  Edin.  Jour.  X.  1829. 

t  *rUf  weiikiM  colMiU  and  nickel  are  also  susceptible  of  magnetic  attraction. 
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though  not  possessed  of  magnetic  powers  themselves.  This  may 
be  observed,  by  presenting  the  ordinary  steel  magnet  to  the  mineral 
reduced  to  a  coarse  powder.  If  the  particles  are  susceptible  of 
magnetic  influence,  they  will  adhere  to  the  applied  magnet.  This 
character  serves  to  distinguish  a  few  of  the  mineral  species,  which 
otherwise  have  very  close  resemblances ;  especially,  magnetic  iron 
ore  from  specular  iron,  and  magnetic  pyrites  from  common  pyrites. 
The  native  magnet  is  a  variety  of  mametic  iron  ore. 

Many  minerals  become  attractable  oy  the  magnet,  only  after  un- 
dergoing thirhigh  heat  of  the  blowpipe ;  this  is  the  result  of  a  par- 
tial decomposition.  This  fact  should  always  be  observed  in  the 
descriptions  of  the  species. 


CHAPTER  IV. 

SPECIFIC  GRAVITY. 

97.  The  specific  gravity  of  a  mineral,  is  its  weight  compared 
with  that  of  another  substance  of  equal  volume,  whose  gravity  is 
taken  at  unity.  If  a  cubic  inch  of  any  mineral  weighs  twice  as 
much  as  a  cubic  inch  of  water,  (water  being  the  unit,)  its  specific  grav- 
ity is  2,  if  three  times  as  much,  its  specific  gravity  is  3,  &,c.  In  the 
case  of  solids  or  liquids,  this  comparison  is  usually  made  with  wa- 
ter ;  but  when  the  substance  is  a  gas,  atmospheric  air  is  assumed 
as  the  unit. 

It  results  from  the  nature  of  a  fluid,  that  the  weight  lost  by  a  solid 
immersed  in  water,  is  e^ual  to  the  weight  of  an  equal  volume  of 
water.  The  determination  of  specific  gravity  is,  therefore,  a  very 
simple  process.  We  ascertain  the  weight  out  of  water  by  weighing 
it  in  the  usual  manner ;  we  then  determine  the  weight  in  water ; 
and  the  loss  by  immersion,  or  the  difference  of  the  two  weights,  is 
the  weight  of  an  equal  volume  of  water :  that  is,  if  a  mineral  weighs 
120  grams  out  of  water,  but  90  on  immersion,  it  has  lost  30  grains, 
which  is  the  weight  of  a  volume  of  water  equal  to  that  of  the  mine- 
ral. The  mineral,  consequently,  weighs  in  this  instance  4  times  as 
much  as  the  water;  for  4x30  grains,  (weight  of  water,)  equals  120 
grains,  which  is  the  weight  of  the  mineral.  The  mle  for  the  pro- 
cess is,  therefore.  Divide  the  weight  out  of  water,  by  the  diffe- 
rence of  weights  obtained  out  and  in  water. 

The  water  employed  for  this  purpose  should  be  free  from  all  for- 
eign substances,  which  may  be  effected  by  distilling  it.  Since  the 
density  of  water  varies  with  its  temperature,  a  particular  tempera- 
ture has  been  selected  for  these  experiments  in  order  to  obtain  uni- 
form results :  60°  F.  is  the  most  convenient,  and  has  been  gene- 
rally adopted. 

It  a  pair  of  sccdes  is  used  for  obtaining  the  weights,  they  should 

11 
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be  exceedingly  delicate,  when  perfect  accuracy  is  required.  For 
original  investigations  ihey  should  turn  with  the  1000th  of  a  f^rain. 
The  weights  must  be  selected  with  care,  and  should  vary  from  the 
twentieth  of  a  grain,  to  120  grains.  To  weigh  the  mineral  imiDer> 
sed  in  water,  it  may  be  attached  to  the  scales  by  a  single  fibre  of 
raw  silk  or  a  fine  hair,  and  thus  let  down  into  a  jar  of  water,  care 
being  tukcn  that  the  scales  be  kept  perfectly  dry.  The  attachment 
of  the  fibre  of  silk  to  the  scales,  may  be  made  by  means  of  a  small 
hook  attached  to  the  lower  part  of  one  scale.  For  the  ordinary  in- 
vestigations of  the  mineralogist,  in  the  determination  of  specieSj  it 
will  be  found  most  convenient,  if  the  scales  are  not  provided  with 
this  hook,  to  make  a  very  small  hole  through  the  centre  of  one 
scale,  and  through  it  attach  a  horse  hair  permanently  to  the  scale. 
By  tying  a  slippmg  knot  in  the  horse  hair,  the  minerals  under  in- 
vestigation may  be  attached  and  detached  without  difficulty,  owing 
to  the  elasticity  of  the  hair;  the  hair  thus  arranged  will  seldom  re- 
quire to  be  replaced. 

An  instrument  called  Nicholson's  Arceometer,  is  often  substituted 
for  the  scales,  and  for  mineral  analysis  is  sufficiently  accurate. 

M  N  is  a  hollow  metallic  cylinder  ;  E,  a  lead- 
en support  for  the  mineral ;  A  a  cup  attached  to 
M  N  by  a  piece  of  brass  wire  tr ;  a  mark  should 
be  made  at  b  on  this  wire,  a  short  distance  above 
the  line  to  which  the  instrument  sinks  when  im- 
mersed in  water. 

In  using  the  instrument  it  is  inserted  into  a  tall 
glass  jar  containing  water,  and  the  cup  C  placed 
on  A  to  receive  the  weights.  The  weights  are 
now  added  until  the  instrument  sinks  to  the  line 
at  b.  This  weight,  which  is  to  be  noted  and  mark- 
ed on  the  cnp  C,  is  called  the  balance  weight  of 
the  instnmient.  It  will  be  perceived  as  we  pro- 
ceed, that  the  specific  gravity  of  no  specimen  of 
greater  weight  than  the  balance  weight,  can  be 
determined  with  this  instrument,  except  by  chan- 
ging the  position  of  the  mark  b. 

To  ascertain  the  specific  gravity  of  a  mineral, 
place  the  specimen  on  C,  and  add  such  additional 
weights  OS  are  required  to  sink  the  instrument  to  b ;  subtracting 
this  additional  weight  from  the  balance  weight,  gives  the  weight 
of  the  specimen.  Next,  place  the  specimen  on  the  receptacle  E,  and 
having  immersed  the  whole  t^ain  in  the  water,  add  weights  to  C  till 
the  instrument  again  sinks  to  fi ;  the  weights  added,  equal  the  wei^t 
of  an  equal  volume  of  water.  We  then  divide  as  before  the  weight 
of  the  mineral  by  the  weight  of  the  equal  volume  of  water. 

To  insure  accuracy,  those  specimens  should  be  selected  which 
are  perfectly  free  from  foreign  substances  and  contain  no  vacuities. 
If  Tscuities  exist,  they  may  usually  be  removed  by  a  coars«  pulver- 
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ization  of  the  mineral.  If  reduced  to  an  impalpable  powder,  it 
is  apt  to  swim  on  the  surface,  though  heavier  than  water,  and  there- 
fore this  should  be  avoided. 

The  mineralogist  is  so  seldom  required  to  investigate  the  speci- 
fic gravity  of  liquids  or  gases,  that  an  explanation  of  the  different 
methods  employed  is  imnecessary. 


CHAPTER  V. 

CHARACTERS  DEPENDING  ON  COHESION. 

These  characters  are  of  three  kinds ; — 1.  Hardness ;  2.  State  of 
Aggregation;  3.  Fracture. 

1.    HARDNESS. 

98.  Every  one's  experience  teaches  him  that  the  harder  body 
will  scratch  the  softer,  and  that  therefore  we  may  distinguish  the 
harder  from  the  softer  by  a  trial  of  this  kind.  From  the  same  in- 
structor, the  fact  is  universally  known  that  the  softer  the  substance 
the  more  easily  it  is  impressed  and  abraded  by  a  file.  Both  these 
methods  are  used  by  the  mineralogist  in  determining  the  hardness 
of  the  species,  but  the  latter  is  much  to  be  preferredr  Some  of  the 
objections  to  the  former  are  the  following : 

The  facility  of  operation  depends  to  some  considerable  extent  on 
the  acuteness  of  the  angle  with  which  the  trial  of  scratching  is 
made,  and  it  becomes  very  difficult  if  not  impossible  when  there  is 
no  angle.  2.  The  result  is  very  uncertain  at  low  degrees  of  hard- 
ness. 3.  It  is  imposssible  with  imbedded  minerals.  4.  The  trial 
specimens  must  have  finely  polished  surfaces,  which  are  obtained 
with  difficulty,  and  if  polished,  are  soon  destroyed  for  this  purpose, 
after  receiving  a  few  scratches. 

It  might  also  be  added,  that  this  process  is  much  more  difficult 
than  that  by  the  file  ;  and,  moreover,  it  is  unnecessary,  as  the  file  will 
answer  in  all  cases.  Even  when  the  mineral  is  too  hard  to  be  im- 
pressed by  it,  the  peculiarity  of  the  grating  sound  will  suffice  to 
the  practised  ear. 

To  give  a  more  definite  character  to  the  results  obtained  with 
lespect  to  the  hardness  of  minerals,  the  distinguished  German 
mineralogist,  Mohs,  has  introduced  a  scale  of  hardness.  In  older 
works  on  the  science,  the  very  indefinite  terms  hard,  soft,  tender, 
Ac.,  were  employed  to  express  the  degrees  of  hardness.  After- 
Wdjds,  minerals  were  described  as  harder  or  softer  than  glass,  or 
than  one  another.  Consequently,  the  standards  were  almost  as  nu- 
merous as  the  mineral  species,  and  no  information  was  conveyed 
to  ihe  person  unacquainted  with  the  species  with  which  compari- 
son was  made;  or  if  acquainted  with  the  species,  since  many 
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minerals  vary  somewhat  in  their  hardness,  the  statement  was  still 
indefinite,  unless  the  particular  variety  was  noted.  The  confusion 
and  incorrectness  thus  introduced  into  the  science,  have  been  re- 
moved by  the  selection  of  a  few  minerals  of  common  occurrence, 
as  standards  of  comparison.  Mohs's  scale  consists  of  ten  minerals, 
which  gradually  increase  in  hardness  from  1  to  10.  The  intervals 
between  2  and  3,  and  5  and  6,  are  larger  than  the  others.  Brei- 
thaupt  has  therefore  introduced  another  degree  of  hardness  between 
each  of  the  above,  and  thus  his  scale  is  composed  of  twelve  mine- 
rals. The  advantage  of  Breithaupt's  scale  may  be  secured  without 
altering  the  number  of  units  of  comparison,  by  numbering  that  be- 
tween 2  and  3,  2^,  or  2.5,  and  that  between  5  and  6,  5},  or  6.6. 

The  scale,  thus  constructed,  is  as  follows :. 

1.  Tcdc  ;  common  laminated  light  green  variety. 

2.  Rock  salt,  or  an  uncrystallized  variety  of  gypsum. 

2.  6.  Foliated  mica. 

3.  Ca/careoi/5  ^par;  transparent  variety. 

4.  Fluor  spar ;  crystalline  variety. 

5.  Apatite ;  transparent  variety. 

5.  6.  Scapolite  ;  crystalline  variety. 

6.  Feldspar ;  white  cleavable  variety. 

7.  Quartz  ?  transparent. 

8.  Topaz;  transparent. 

9.  Sapphire ;  cleavable  varieties. 

10.  Diamond. 

If  the  file  abrades  the  mineral  under  trial  with  the  same  ease  as 
No.  4,  and  produces  an  equal  depth  of  abrasion  with  the  same  force, 
its  hardness  is  said  to  be  4.  If  with  more  facility  than  4,  but  less 
than  6,  the  hardness  may  be  4i,  or  4  J,  written  in  decimals  4.25,  4.5. 
Several  successive  trials  should  be  made  to  obtain  certain  results. 

The  use  of  the  file  is  acquired  with  very  little  experience ;  usu- 
ally a  single  trial  is  sufficient.  Care  must  be  taken  to  apply  the 
file  to  similar  edges  in  the  specimens  compared ;  that  is,  edges  of 
equal  obtuseness.  That  part,  also,  of  the  specimen  should  be  se- 
lected, which  has  not  been  altered  by  exposure,  and  which  has  the 
highest  degree  of  transparency  and  compactness  of  structure.  The 
pressure  for  determination  should  not  be  very  light,  and  the  file 
should  be  passed  three  or  four  times  over  the  specimen. 

Some  crystals  present  diflferent  degrees  of  hardness  on  their  un- 
like parts.  An  example  of  this  feet  is  observed  in  Kyanite  and  also 
in  mica.  This  is  only  observed  in  the  inequilateral  primary  forms, 
and  like  the  similar  diflference  of  color,  lustre,  ice,  finds  a  ready 
explanation  in  the  theory  of  their  formation  :  unlike  faces  are  the 
result  of  the  action  of  unlike  axes. 
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2.    STATE  OF  AGGREGATION. 

99.  Solid  minerals  may  be  either  brittle,  sectile,  malleable,  flexi- 
ble, or  elastic.     Fluids  are  either  gaseous  or  liquid. 

1.  Brittle ;  when  on  detaching  parts  of  the  mineral  with  a  knife, 
the  separated  parts  fall  to  a  powder.     Ex.  kerolite,  calc  spar. 

2.  Sectile ;  when  the  detached  parts  do  not  fall  to  a  powder, 
rrhis  character  is  intermediate  between  brittle  and  malleable.  Ex. 
gTpsum. 

Z,  Malleable  ;  when  the  detached  parts  separate  in  slices.  This 
is  a  consequence  of  what  is  usually  termed  malleability,  or  the  ex- 
tensibility of  a  substance  under  the  hammer.  Ex.  native  gold,  na- 
tive silver. 

4.  Flexible ;  when  the  mineral  may  be  bent  without  breaking, 
and  retains  its  bent  position  when  Uie  bending  force  is  removed. 
Ex.  tfiJc. 

5.  Elastic  ;  when  on  removing  the  bending  force,  the  original 
position  is  reassumed.     EIx.  mica. 

A  liquid  is  said  to  be  viscous,  when,  on  pouring  it,  the  drops 
lengthen,  and  appear  ropy.    Ex.  petroleum. 

3.   FRACTURE. 

100.  The  natural  fracture  of  crystalline  minerals,  has  already 
been  noticed  under  Cleavage.  The  fracture  of  amorphous  min- 
erals, varies  in  the  form  and  kind  of  surface  produced. 

1.  Conchoidal ;  when  the  minerals  break  with  concavities,  more 
or  less  deep,  and  corresponding  elevations.  It  is  so  called  from  the 
resemblance  of  the  concavity  to  the  valve  of  a  shell,  from  concha, 
a  shell.    Ex.  flint. 

2.  Even  ;  if  the  fractured  surface  is  nearly  or  quite  flat. 

3.  Uneven  ;  if  the  broken  surface  is  rough,  with  numerous  small 
elevations  and  depressions. 

4.  Hackley ;  when  the  elevations  are  sharp  or  hooked.  Ex. 
broken  iron. 


CHAPTER  VI. 
TASTE. 

101.  Taste  can  be  observed  only  in  the  soluble  minerals  and 
liquids.  The  difierent  kinds  of  taste  which  have  been  adopted  for 
reference  are, 

1.  Astringent ;  the  taste  of  vitriol. 

2.  Styptic;  taste  of  alum. 

3.  Saline  ;  taste  of  common  salt. 
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4.  Alkaline  ;  taste  of  soda. 

5.  Cooling;  taste  of  salt  petre. 

6.  Bitter  ;  taste  of  Epsom  salts. 

7.  Sour  ;  taste  of  sulphuric  acid. 

This  is  an  important  character  in  distinguishing  the  soluble 
minerals. 


CHAPTER  VII. 

ODOR. 

102.  Excepting  some  of  the  gases  and  soluble  salts,  minerals 
do  not  in  the  dry  unchanged  state  give  off  any  odor.  Odor  may  be 
obtained  from  many,  however,  by  friction,  or  by  moistening  their 
surfaces  with  the  breath ;  and  also  by  the  elimination  of  some  vol- 
atile ingredient  by  heat  or  acids.  The  following  terms  will  be 
employed  in  describing  the  odors  thus  obtained  from  minerals. 

1.  Alliaceous  ;  the  odor  of  garlic.  Friction  of  arsenical  iron 
elicits  this  odor ;  it  may  also  be  obtained  from  any  of  the  arsenical 
ores  or  salts,  by  means  of  heat. 

2.  The  odor  of  horse-radish.  This  very  disagreeable  odor  is 
strongly  perceived,  when  the  ores  of  selenium  are  heated. 

3.  Sulphureous ;  friction  will  produce  this  odor  from  pjoites, 
and  heat  from  most  of  the  sulphurets. 

4.  Bituminous ;  the  odor  of  bitumen. 

5.  Fetid ;  the  odor  of  sulphuretted  hydrogen  or  rotten  eggs.  It 
is  elicited  by  friction  from  some  varieties  of  quartz  and  limestone. 

6.  Argillaceous ;  the  odor  of  moistened  clay.  It  is  obtained 
from  serpentine  and  some  allied  minerals,  after  moistening  them 
with  the  breath  ;  others,  as  pyrargillite,  afford  it  when  heatM. 


PART  III. 


CHEMICAL  PROPERTIES  OF  MINERALS. 


The  chemical  properties  of  minerals  are  ascertained  in  two  ways ; 
1,  by  the  action  of  acids ;  2,  by  heat,  concentrated  by  means  of  the 
blowpipe,  assisted  by  various  chemical  re-agents. 


CHAPTER  I. 

ACTION  OF  ACIDS. 

103.  When  diluted  sulphuric  acid,  (oil  of  vitriol,)  nitric  acid, 
(aqua  fortis,)  or  muriatic  acid,  is  put  on  a  specimen  of  calcareous 
spar,  or  when  this  mineral  is  introduced  into  either  of  these  acids, 
there  is  a  rapid  escape  of  bubbles  of  aerial  matter,  producing  what 
is  termed  effervescence.  In  this  instance,  this  aerial  matter  is  car- 
bonic acid,  which,  either  of  the  above  acids  will  separate  from  the 
lime.  Whenever,  therefore,  a  mineral  contains  a  volatile  ingre- 
dient capable  of  being  expelled  by  an  acid,  this  character  may  be 
employed  to  distinguish  it  from  others  it  much  resembles  in  its  ex- 
ternal characters.  In  making  this  trial,  it  is  most  convenient  to 
apply  the  acid  by  means  of  a  glass  rod,  directly  upon  the  specimen. 
It  must  be  closely  observed,  that  the  mineral  is  quite  pure ;  any 
fissures  or  seams  are  very  liable  to  contain  small  quantities  of  car- 
bonate of  lime,  or  some  other  substance  equally  decomposable  by 
acids,  which  would,  therefore,  give  a  fallacious  result.  When 
there  is  any  doubt  as  to  the  result  obtained,  it  may  be  removed  by 
dropping  a  fragment  not  larger  than  a  pea,  or  some  of  the  pulver- 
ized mineral,  into  the  acid.  Its  reduction  in  size,  quantity,  and  the 
accompanying  effervescence,  will  render  manifest  the  action  of  the 
acid.  The  acids,  when  employed  for  this  purpose,  should  be  at 
least  one  half  water.  The  dilute  nitric  acid  is  generally  most  con- 
venient. In  some  cases  the  others  are  requisite.  In  these  examina- 
tions, it  is  important  to  observe  the  odor  of  the  escaping  gas;  also, 
whether  very  suffocating  and  disagreeable,  or  merely  pungent; 
also,  its  color,  and  if  the  experiment  is  performed  in  a  vessel,  the 
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color  of  the  solution  should  be  observed.  In  many  instances,  solu- 
tion is  obtained  without  effervescence,  and  often  a  mineral  is  but 
partly  soluble,  and  the  insoluble  part  is  thrown  down  in  the  state 
of  a  powder ;  frequently,  it  may  be  insoluble  in  cold,  but  soluble  in 
hot  acid. 

Another  effect  of  the  action  of  acids  is  the  reduction  of  the  mine- 
ral to  the  state  of  a  jelly.  To  accomplish  this,  the  finely  pulver- 
ized mineral  is  thrown  into  a  strong  acid,  and  a  gentle  heat  ap- 
plied. After  a  short  time,  as  the  mineral  cools,  it  gelatinizes.  Li 
a  few  instances,  a  jelly  may  be  formed  readily  with  the  cold  acid. 
By  heating  the  mineral,  this  property  is  often  destroyed ;  but  occa- 
sionally it  takes  place,  with  equal  facility,  before  and  after  heating. 
These  facts  will  often  assist  in  distinguishing  the  mineral  species, 
and  should,  therefore,  be  noticed  in  the  descriptions  of  new  species. 


CHAPTER  II. 


ACTION  OF  THE  BLOWPIPE. 
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104.  The  first  of  the  annexed  figures,  represents  the  simplest 
kind  of  blowpipe.  It  is  merely  a  bent,  tapering  tube  of  brass,  from 
seven  to  ten  inches  long,  with  a  very  minute  aperture  at  its  smaller 
end.  Its  use  is  to  concentrate  the  flame  ^ 
of  the  candle  to  a  single  point.  This  /^ 
is  effected  by  blowing  with  the  mouth 
through  the  instrument,  while  its  smaller 
end  is  just  within  the  flame  of  the  lamp 
or  candle.  For  this  purpose,  the  wick 
should  be  bent  in  the  direction  in  which 
the  flame  is  to  be  blown.  With  a  little 
practice,  a  good  focus  is  easily  obtained. 

Frequently,  the  operations  with  the 
blowpipe  require  an  unintermitted  heat 
for  a  considerable  len^h  of  time,  and  al- 
ways longer  than  a  smgle  expiration  of 
the  operator.  It  is,  therefore,  necessary, 
that  the  process  of  breathing  and  blow- 
ing should  be  going  on  cotemporane- 
ously.  This,  though  apparently  para-  '" 
doxical,  may  be  accomplished  after  a  little  practice.  The  learner 
should  first  attempt  to  breathe  through  his  nostrils,  with  his  cheeks 
inflated  and  mouth  closed,  and  be  able  to  continue,  uninterruptedly, 
the  process  of  breathing  without  altering  the  inflation  of  the  cheeks. 
This  accomplished,  if  he  introduces  the  blowpipe  into  his  mouth, 
he  will  soon  find  no  difficulty  in  continuing  hLs  respirations,  while 
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the  muscles  of  the  inflated  cheeks  are  throwing  their  contained  air 
through  the  blowpipe.  Whenever  the  cheeks  are  nearly  exhausted, 
the  mouth  may  again  be  fllled  without  intermitting  the  flame,  and 
the  respiration  throug^h  the  nostrils  recontinued. 

After  blowing  a  short  time,  moisture  often  collects  in  the  tube 
and  prevents  the  longer  continuance  of  the  process.  To  remedy 
this  mconvenience,  the  appendage  at  o,  figs.  2  and  3,  is  often  added 
to  the  blowpipe ;  it  is  merely  a  small  chamber  for  receiving  and 
condensing  the  moisture.  In  fig.  3,  the  beak  is  connecte^i  with 
the  chamber  by  a  universal  joint,  admitting  of  motion  laterally,  in 
all  directions. 

To  avoid  the  necessity  of  putting  into  the  mouth  the  brass  of 
which  the  blowpipe  may  be  made,  it  is  usuallv  provided  with  an 
ivory  mouth-piece.  It  is,  however,  preferable  that  this  instrument 
be  inade  of  silver,  and  quite  desirable  that  its  beak,  at  e,  be  of  pla- 
tinum. When  made  according  to  Wollaston's  method,  it  consists 
of  a  thin  tube,  about  seven  inches  long,  attached  at  one  extremity 
to  a  beak  of  similar  form.  The  tube  is  composed  of  two  parts, 
which  may  slide  into  one  another,  and  thus  the  whole  is  made  to 
occupy  no  more  room  than  a  common  pencil  case.  The  same  is 
effected  by  the  arrangement  in  fig.  2,  in  which  the  lower  half,  c  d,  is 
screwed  into  the  upper.  When  unemployed,  it  may  be  unscrewed, 
and  the  part,  c  d,  inserted  at  a  into  the  part  a  c,  and  again  screwed 
in.  Thus  arranged,  it  occupies  no  more  room  than  according  to 
Dr,  WoUaston's  plan ;  and  on  account  of  the  greater  facility  of  ren- 
derii^  it  tight  with  a  screw,  this  method  may  sometimes  be  pre- 
ferred. 

The  flame  produced  by  the  blowpipe,  consists  of  two  cones ;  an 
inner  of  a  blue  color,  and  an  outer,  which  is  yellow.  The  heat  is 
most  intense  just  beyond  the  extremity  of  the  blue  flame,  where  the 
greater  part  of  the  heat  of  the  candle  is  concentrated.  The  efiect 
of  the  heat  of  the  inner  cone  is  to  fuse,  and,  in  many  instances,  to 
reduce  the  mineral  (if  a  metal,)  to  its  metallic  state.  This,  there- 
fore, is  called  the  reduction  flame. 

The  same  efiiect  is  not  always  produced  at  the  extremity  of  the 
outer  flame.  Often,  the  mineral  reduced  by  the  inner  cone,  if 
placed  at  the  extremity  of  the  outer,  is  recomposed,  in  consequence 
of  its  contact  with  the  atmosphere,  by  uniting  with  oxygen  one  of 
the  constituents  of  the  atmosphere.  For  this  reason,  the  outer 
flraoe  is  called  the  oxydating  flame.  For  oxydation,  the  beak  of 
the  blowpipe  should  have  a  large  aperture,  and  the  wick  be  sepa- 
rated,  so  as  to  make  the  flame  as  large  as  possible. 

The  best  flame  is  produced  by  means  of  a  lamp  fed  by  blive  oil, 
and  containing  a  large  wick.  An  ordinary  candle,  with  a  large 
wick,  will  suffice  for  most  of  the  purposes  of  the  mineralogist. 

106.  The  mineral  under  blowpipe  examination,  requires  some 
support,  which  is  a  bad  conductor  of  heat.  The  usual  material 
employed,  is  well  burnt  charcoal.    The  charcoal  of  pine  wood, 
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and/ in  general,  that  which  is  the  least  compact,  is  to  be  preferred* 
These  are  usually  more  pure  carbon,  and  burn  with  less  ashes. 
For  ordinary  observations,  however,  the  more  compact  is  the  most 
convenient. 

A  reaction  of  the  carbon  may  sometimes  prevent  the  success  of  the 
operation.  Platinum  spoons,  or  forceps  with  platinum  extremities, 
are  then  convenient  substitutes.  The  spoons  should  be  about  three 
lines  long,  and  one  broad,  and  attached  to  a  smalt  handle,  pointed 
at  its  extremity.  When  used,  the  handle  may  be  inserted  into  a 
piece  of  charcoal,  which  will  serve  as  a  protection  to  the  hand  from 
the  heat.  Platinum  wire  may  also  be  employed  for  a  support ;  it  was 
first  introduced  by  Gahn.  To  attach  the  mineral,  which  is  pow- 
dered for  the  purpose,  first  dip  the  extremity  of  the  wire,  moistened 
with  the  mouth,  into  some  powdered  flux,  as  horax  ;  after  melting 
the  flux  thus  attached  to  the  wire,  the  powdered  mineral  may  be 
taken  up  by  it  in  the  same  manner.  The  mineral  kyanite  is  some- 
times a  convenient  support,  when  other  materials  may  not  be  at 
hand  ;  also,  a  leaf  of  mica  may  sometimes  be  employed* 

When  it  is  desired  to  obtain  the  volatilized  ingredient,  the  min- 
eral may  be  supported  near  one  extremity  of  a  ^  ass  tube,  open  wX 
both  ends.  The  heat  is  then  applied  outside,  and  the  volatilizaticxi 
goes  on,  and  a  condensation,  or  resolidification,  at  the  other  ex- 
tremity of  the  tube.  In  this  manner,  the  presence  of  water,  also, 
may  be  detected. 

The  heat  of  the  blowpipe  is  insufficient  to  produce  any  effect, 
on  very  many  of  the  mineral  species,  unless  some  other  substance 
is  added  which  will  assist  in  the  fusion  or  reduction.  These  sub- 
stances are  called  fluxes.  The  most  common  are  borax,  subcarbon- 
ate  of  soda,  and  salt  of  phosphorus  or  the  phosphate  of  soda  and 
ammonia.  These,  in  powder,  are  to  be  mingled  \vith  the  mineral, 
and  the  mixture,  which  should  not  exceed  a  pea  in  size,  placed  in 
the  focus  of  the  blowpipe. 

106.  The  effects  of  the  blowpipe  on  different  minerals  are  very 
various.  Some  fuse  at  a  low  temperature,  others  with  difficulty 
only  on  the  thinnest  edges.  With  many,  partial  volatilization  fol- 
lows fusion,  while,  with  not  a  few,  it  precedes  this  effect,  and  occa- 
sionally takes  place  when  fusion  is  impossible,  except  with  the  aid 
of  fluxes.  The  following  particulars  should  be  attended  to,  in 
making  these  examinations. 

1.  Previotis  to  fusion :  the  production  of  opacity,  and  a  partial 
or  entire  bleaching,  owing  to  the  escape  of  water ;  this  effect  is 
readily  obtained  with  gypsum:  the  separation  of  the  laminae,  com> 
posing  minerals  of  a  foliated  structure,  termed  exfoliation :  the  de- 
crepitation, or  disposition  to  split  off,  with  a  crackling  noise :  the 
change  of  color,  resulting  from  partial  or  complete  decomposition : 
the  color  of  the  flame ;  carbonate  of  strontian  tinges  it  red,  some  cop- 
per ores,  green :  the  evolution  of  odorous  fumes,  and  the  odor  given 
off;  minerals  containing  sulphur,  often  afford  a  sulphureous  odor. 
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those  containing  arsenic,  an  alliaceous  odor,  those  containing  sele- 
nium, the  odor  of  horse-radish :  the  emission  of  light  below  a  red 
hestj  called  phosphorescence. 

2.  During  and  after  fusion:  the  change  of  color,  and  the  evo- 
lution of  odorous  fumes,  as  above :  the  similarity,  or  dissimilarity, 
between  the  color  of  the  melted  and  subsequently  cooled  globule: 
the  frothing  or  intumescence,  produced  by  die  escape  of  aerial  mat- 
ter :  the  fluidity  and  general  appearance  of  the  fused  globule  or 
surface :  the  nature  of  the  cool«i  globule,  whether  angular  and 
crystalline  in  its  form,  glassy,  vesicular,  scoriaceous,  opaque  or 
diaphanous,  free  or  covered  with  a  thin  incrustation,  capable  of 
aflfecting  the  magnetic  needle  or  attractable  by  the  magnet,  metallic 
or  unmetallic ;  and  if  metallic,  whether  malleable  or  brittle. 

It  should  also  be  observed  whether  the  support  is  covered  with 
an  incrustation,  and  the  color  and  nature  of  this  coating. 

For  a  more  complete  account  of  the  phenomena  attending  the 
use  of  this  instrument,  and  of  its  efiects  as  indicative  of  the  composi- 
tion of  minerals,  reference  may  be  made  to  a  very  complete  and 
highly  valuable  work  on  this  subject,  by  Berzelius,  which  has  been 
translated  by  Mr.  Children.* 


*  The  use  of  the  blowpipe  in  Chemical  Analysis,  and  in  the  examination  of  Mine- 
rals :  translated  by  J.  G.  Children.  6vo.  3  pi.  London,  1823. 


PART  IV. 


TAXONOMY 


Taxonomy  is  that  branch  of  Science  which  investigates  theprin- 
ciples  of  System.  It  embraces  the  two  dependent  subjectSi  Classi* 
fication  ana  Nomenclature. 


CHAPTER  I. 

CLASSIFICATION. 

IDENTITY,  AND  NON-IDENTITY  OP  SPECIES. 

107.  Abstractly  considered,  those  individuals  are  conspecific 
that  possess  all  the  invariable  qualities  of  a  particular  species.  It  is 
therefore  important  to  understand  the  relative  value  of  crjrstallo- 
^aphic,  physical,  and  chemical  characters,  in  the  determination  of 
identity. 

a.  Importance  of  Crystallization  in  Determining  Identity. 

The  characters  of  minerals  depending  on  crystallization,  hold  the 
first  rank.  The  present  elevation  and  perfection  of  the  science  of 
Mineralogy,  has  mostly  arisen  from  the  developments  of  the  prin- 
ciples of  crystallography.  Indeed,  the  only  characters  in  miich 
the  mineral  species  are  invariably  constant,  are  the  form  and 
structure  of  their  crystals.  The  following  canon,  which  was  first 
introduced  by  the  Abbe  Haiiy,  is  therefore  fundamental  in  the  sci- 
ence, and  should  take  the  precedence  of  all  other  laws  or  princi- 
ples :  Similarity  of  crystallization  proves  an  identity  of  species^ 
afid  dissimilarity  a  non-identity.  When  a  mineral  presents  per- 
fect and  distinct  crystals,  no  other  character  is  required  for  its  de- 
termination. By  similarity  of  crystallization  is  imderstood,  not 
merely  an  identity  in  the  system,  of  crystallization,  but  also,  in  an- 
alogous interfacial  angles,  and  in  cleavage.  Occasionally,  there  is  a 
slight  variation  in  the  angles,  and  in  the  cleavage  of  some  of  the 
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most  variable  species.     But  they  are  not  sufScient  to  affect  the  gen- 
erality of  the  above  canon. 

But  crystals  are  comparatively  of  rare  occurrence.  More  fre- 
quently it  is  necessary  to  decide  with  respect  to  amorphous  or  im- 
perfectly crystalline  specimens,  in  which  cases,  we  must  appeal  to 
the  remaining  characters,  either  physical  or  chemical. 

b.  Importance  of  the  Physical  Characters  in  Determining  Iden- 
tity. 

The  importance  of  these  characters  is  quite  various.  They  all 
vary  more  or  less  in  some  of  the  mineral  species ;  but  as  the  limits 
of  variation,  with  several  of  these  characters,  are  in  most  instances 
but  small,  by  possessing  fi  knowledge  of  these  limits,  we  may  often 
confidently  determine  with  respect  to  the  identity  of  species. 

These  characters  should  receive  the  attention  of  the  mineralo- 
gist in  the  following  order,  which  is  a  partial  compromise  between 
the  importance  of  a  character,  and  the  facility  of  its  determination. 

1.  Lustre.  The  distinction  of  metallic  lustre  from  non-metal" 
liCy  is  of  the  first  importance.  Excepting  this,  lustre  should  rank 
low  among  the  physical  characters ;  for  the  line  of  demarcation 
between  the  non-metallic  lustres  is  very  indistinct,  and  often  they 
are  all  presented  by  the  same  mineral. 

2.  Streak.  The  streak  is  a  highly  important  character,  both 
from  its  constancy,  since  it  seldom  varies  with  the  color,  and  also 
because  of  the  facility  with  which  it  may  be  determined. 

3.  Hardness.  The  liability  of  some  minerals  to  decomposition, 
their  accidental  impurities,  and  the  various  mechanical  states  they 
may  present,  render  tliis  in  some  instances  a  character  of  some  lit- 
tle uncertainty.  It  is  however  easily  determined,  and  if  the  limits 
of  variation  are  known,  it  may  subserve  an  important  purpose  in 
the  determination  of  a  species.  An  allowance  of  0.5  at  least,  should 
usually  be  made  for  variation. 

4.  Specific  Gravity.  This  character  is  more  constant  than  that 
of  haroness,  though  for  similar  causes  it  is  subject  to  some  varia- 
tion. Hardness  has  been  ranked  before  this  character  on  accoimt 
of  the  superior  simplicity  and  facility  of  its  determination. 

6.  Color.  Color  is  usually  a  very  inconstant  character.  It  is 
however  subject  to  but  little  variation  in  the  species  which  have  a 
metallic  lustre,  and  is  therefore  highly  valuable  in  distinguishing 
these  species.  It  is  also  not  without  some  value  in  the  analyses  of 
the  non-metallic  minerals. 

6.  Diaphaneity.  The  remarks  on  color,  also  apply  to  the  char- 
acters depending  on  diaphaneity. 

7.  State  of  Aggregation.  This  character  is  also  more  especial- 
ly useful  among  the  metallic  minerals,  but  occasionally  affords  as- 
sistance in  examinations  of  the  non-metallic  species. 
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8.  Taste.    Taste  can  be  employed  only  among  the  few  soluUe 
minerals.     With  these  it  is  highly  important. 

9.  Fracture.  This  character  is  seldom  of  any  value.  It  may 
be  employed  in  distinguishing  varieties  rather  than  species. 

10.  Refraction^  Phosphorescence^  Electricity^  Magnetism  and 
Odor^  are  each  of  very  limited  importance. 

c.  Importance  of  Chemical  Characters  in  Determining  Identity. 

When  the  crystallization  of  a  species  is  sufficiently  distinct  to  serve 
as  a  guide  in  distinguishing  species,  the  results  obtained  by  chemi- 
cal means  should  never  modify  the  decisions  of  the  mineralogist 
The  differences  of  composition  exhibited  by  analyses  of  the  same 
species,  may  more  frequently  arise  from  mechanical  mixtures  than 
is  generally  supposed.  In  the  process  of  crystallization,  we  should 
expect  that  those  substances  which  mi^ht  be  present  in  the  solu- 
tion, would  often  be  taken  up  mechamcally  by  the  crystallizing 
mineral,  and  thus  afford  fallacious  results  to  the  analyst  But, 
were  it  not  subject  to  these  errors,  still  as  a  test  of  identity  of  spe- 
cies it  would  be  inferior  to  the  crystalloffraphic  canon. 

In  the  numerous  instances  of  imperiect  crystallizations,  chemi- 
cal and  blowpipe  tests  are  often  a  valuable  assistance,  and  could 
not  be  dispensed  with.  They  are  determined  with  facility,  and 
generally  may  be  received  with  confidence.* 

THEORY   OP   CLASSIFICATION. 

108.  The  objects  of  classification  are  two :  1.  The  determina- 
tion of  the  names  of  species ;  2.  An  exhibition  of  the  natural  re- 
lations of  the  objects  classified. 

A  classification  for  the  former  purpose,  should  be  a  lucid  arran^- 
ment  of  the  species  according  to  a  few  prominent  characters,  which 
at  the  same  time  are  the  most  important  and  the  most  easily  deter- 
mined. That,  for  the  latter  object  should  depend  on  a  considera- 
tion of  all  natural  characters,  in  order  to  bring  together  those  jroe- 
cies  possessed  of  the  greatest  number  of  natural  affinities.  The 
first  is  termed  an  artificial  classification^  as  the  species  are  arranged 
without  any  reference  to  their  natural  relations,  and  it  subserves 
merely  the  purpose  of  analysis.  The  second,  on  the  contrary,  af- 
fords a  clear  view  of  the  relations  of  the  species,  and  is  therefiire 
called  a  natural  classification.  As  the  first  object  of  the  student, 
after  an  introduction  to  the  science,  will  be  the  determination  of 


*  In  making  this  admission,  that  Natural-History  characters  are  not  sufficient  in 
all  instances,  It  does  not  impear  that  we  degrade  the  science  of  Mineralogy  from  its 
rank  among  the  Natural  sciences,  as  some  of  its  most  distinguished  authors  would 
affirm.  The  instances  in  which  we  would  employ  chemical  characters,  are  those  onr 
ly  in  which  the  individuals  have  not  a  perfect  organization.  Exceptions  themselves 
to  the  regular  laws  of  nature,  they  necessarily  mtrodace  exceptions  to  the  rtgfdair 
laws  of  science. 
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the  names  of  species,  the  artificial  classifications  will  first  come  un- 
der consideration. 

Theory  of  Artificial  Classifications. 

109.  Were  all  minerals  invariably  ciystallized,  a  single  classifica- 
tion according  to  the  different  classes  of  crystalline  forms,  would  be 
the  most  convenient,  in  all  instances,  for  the  determination  of  tlie 
names  of  species.  But,  unfortunately  for  system,  irregular  crys- 
tallizations are  by  far  the  most  numerous.  We,  therefore,  pro- 
pose two  systems  of  artificial  classification,  the  one,  depending  on 
crystallization^  the  other,  independent  of  the  same  ;  the  former 
to  contain  only  those  minerals  which  are  sometimes  in  the  crystal- 
line state,  the  latter,  all  the  mineral  species.  The  former  will  be 
found  to  be  fiir  preferable  for  determination,  when  the  specimen 
under  examination  is  in  regular  crystals. 

110.  The  classes  which  readily  present  themselves  for  an  artifi- 
cial classification,  depending  on  the  crystalline  forms,  have  already 
been  given  in  §  24,  and  the  means  of  determining  the  class  from 
secondary  planes  in  §  52.  We  may  arrive  at  the  class  with  great 
facility,  often  when  the  particular  primary  cannot  be  determined. 
A  mineral  of  the  class  Trimetrica,  might  be  ascertained  to  belong 
to  this  class  without  difSculty,  while  it  might  be  impossible  to  dis- 
tinguish, whether  its  primary  was  a  right  rhombic  prism,  right 
rectangular  prism,  right  rhombic  octahedron,  or  right  rectangiuar 
octah^bron.  This  classification  is,  therefore,  preferable  to  one  in 
which  each  primary,  iorms  a  separate  class. 

The  classes  in  this  system  of  Classification,  are 

1.  Monometrica.  4.  Monoclinata. 

2.  Dimetrica.  5.  Triclinata. 

3.  Trimetrica.  6.  Tetraxona. 

It  is  unnecessary  to  repeat  an  enumeration  of  the  primaries  in- 
cluded in  these  classes.     They  have  been  given  in  §  24. 

Each  of  these  classes  may  be  silbdivided  into  the  orders,  metal- 
lic and  un-metallic.  The  former  includes  minerals  without  me- 
tallic lustre ;  the  latter  those  exhibiting  this  lustre.  A  few  species 
have  a  submetallic  lustre ;  to  avoid  all  difficulties,  these  may  be 
enumerated  in  each  order.  All  the  purposes  of  analysis  may  be  se- 
cured, without  a  distribution  of  the  species  into  smaller  divisions,  or 
genera. 

111.  In  the  construction  of  an  artificial  classification,  independ- 
ent of  crystallography^  the  three  classes  adopted  are  a  natural  dis- 
tribution of  the  species.     They  are  as  follow : — 

1.  EPIGiEA,  {s^iy  tfpon,  and  yafa,  earth,) 

Includes  the  gases,  unmetallic  liquids,  and  soluble  minerals,  or 
minerals  possessing  taste.  These  minerals  have  resulted  from  the 
decomposition  of  other  species,  and  their  formation  is  now  going 
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on ;  they  are,  consequently,  Epigaean  or  superterraneous.    Their 
specific  gravity  is  below  3.8. 

2.  ENTOGiEA,  (^roj,  wUhin,  and  youa.) 

Includes  those  insoluble  minerals  which  occur  in  or  compose 
the  several  rock  strata,  and  which  are,  therefore,  properly  described 
as  occurring  within  the  earth.     Sp.  gr.  above  1.8. 

3.  HYPOGiEA,  (C^o,  beneath,  and  yoTo.) 

Includes  those  species  which  were  once  on  the  surface,  as  a  part 
of  plants  or  minerals,  and  which  have  been  subsequently  buned ; 
ex.  the  coals  and  resins.     Sp.  gr.  under  1.8. 

The  species  of  the  class  Epigaea  may  be  distributed  into  two  di- 
visions, the  first,  to  include  the  fluid  species,  and  the  second,  the 
solid.  The  second  division  may  be  farther  subdivided,  according 
to  the  taste  of  the  species  and  the  degree  of  solubility. 

!a.  Streak  white  or  gray- 
ish-white, 
ft.  Streak  colored. 
2.  Lustre  metallic. 

According  to  this  table,  the  species  of  the  class  Eutogsea  are  first 
divided  into  two  sections ;  1,  those  with  unmetallic  lustre,  and  2, 
those  with  metallic  lustre.  Those  with  metallic  lustre  are  farther 
subdivided  according  to  their  streak. 

Those  few  minerals  whose  streak  varies,  or  is  of  doubtful  char- 
acter, are  introduced  into  both  the  divisions,  in  the  same  manner 
as  those  of  doubtful  or  varying  lustre.  Thus  may  be  avoided  all 
difficulties  arising  from  incorrect  decisions  in  these  doubtful  cases. 

The  remaining  class,  Hypogoca,  contains  but  few  species  and, 
therefore,  requires  no  subdivisions. 

Theory  of  a  Natural  Classification. 

112.  A  natural  classification*  of  the  mineral  species  should  be 
founded  on  those  characters  that  are  under  the  cognizance  of  the 
mineralogist.  It  should  afibrd  him  a  distinct  idea  of  all  their  ex- 
ternal resemblances,  and  through  these,  a  knowledge  of  their  sev- 
eral peculiarities ;  for,  whether  engaged  in  studying,  using,  or 
teaching  this  science,  his  main  dependence  must  be,  and  always  is, 
their  external  characters.  To  these  he  makes  his  first  app^  in 
distinguishing  minerals,  and  on  these,  he  must  place  his  stronjfest 
reliance,  if  he  would  impart  to  the  student  the  power  of  discruni- 
nating  between  the  mineral  species.  In  the  following  theory  of  a 
natural  classification,  the  external  characters  of  the  species  havB 
therefore,  in  general,  been  employed  in  preference  to  the  sole  use 
of  chemical  characters.  The  student  may  proceed,  by  its  assist- 
ance, in  his  investigations  without  being  impeded  at  every  step  by 
his  ignorance  of  chemistry.     He  is  not  required  to  wade  througn 
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the  difficulties  of  chemical  science,  as  introductory  to  his  minera- 
logical  studies.  The  comprehension  of  a  strictly  chemical  classifi- 
cation, requires  acquaintance  with  the  most*  recondite  principles  of 
that  science,  and  cannot  be  fully  understood  without  a  perfect 
knowledge  of  all  its  general  principles.  The  distinctions  of  acids 
and  bases,  not  to  mention  others  of  greater  difficulty,  summon  for 
their  apprehension  more  than  a  superficial  acquaintance  with  the 
principles  of  chemistry.* 

With  a  purely  chemical  classification,  moreover,  Mineralogy  is 
not  a  distinct  natural  science,  but  an  appendage  to  the  science  of 
Chemistry. 

An  examination  of  natural  objects,  with  respect  to  their  charac- 
ters as  individuals,  is  the  domain  of  Natural  History.  It  takes  cog- 
nizance of  their  relations  as  unities;  it  views  a  mineral  as  a 
simple  object,  and  describes  and  considers  the  qualities  it  pre- 
sents in  its  own  capacity,  and  classifies  by  means  of  these  qualities. 
It  is  altogether  anomalous  to  select  the  character  of  a  constituent 
element,  and  make  the  qualities  of  a  substance  entirely  distinct  and 
wholly  different  from  the  objects  to  be  classified,  the  basis  of  the 
classification. 

For  a  deliverance  from  such  incongruities,  the  science  of  min- 
eralogy is  indebted  to  one  of  its  most  distinguished  cultivators, 
MoHS,  who  has  exhibited  in  the  construction  of  his  classification, 
and  throughout  his  mineralogical  writings,  a  highly  philosophical 
mind,  and  a  profound  acquaintance  with  the  science  of  mineralogy, 
both  physically,  chemically,  and  crystallographically  considered. 
His  arrangement  is  eminently  deserving  of  the  epithet  natural,  for, 
in  general,  it  elegantly  exhibits  the  natural  relations  of  the  mineral 
species,  equally  m  the  general  groupings  of  the  species  into  classes 
and  orders,  and  in  their  distribution  into  genera. 

A  classification  of  this  kind,  founded  on  the  external  characters  of 
the  species,  necessarily  exhibits  to  a  certain  extent  their  chemical  re- 
lations ;  for  their  chemical  constitution,  though  not  an  index  of  their 
physical  peculiarities,  is,  notwithstanding,  the  source  whence  these 
peculiarities  proceed.  Thus,  while  the  advantages  of  a  natural  ar- 
rangement are  secured,  the  classification  possesses,  as  far  as  is  profit- 
able to  the  science,  the  qualities  of  a  chemical  arrangement,  without 
80  partaking  of  the  niceties  of  chemical  science  as  to  be  rather  an 
impediment  than  assistance  to  the  student. 

The  following  is  a  general  view  of  the  natural  classification ;  the 
relations  of  the  orders  will  be  more  particularly  explained,  after  this 
enumeration  of  them,  with  their  essential  characters.  A  few  alter- 
tions  have  been  made  in  the  original  arrangement  by  Mohs,  where 
it  appeared  to  admit  of  improvement. 


♦  For  remarks  on  Chemical  Classifications,  see  Appendix  B. 
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Class  L    EPIGJEA. 

G.  under  38.    No  bitominoas  odor.    Taste  of  solid  individaals,  acid,  alkaline,  or 
saline. 

Class  II.    ENTOGJEA. 
G.  above  1*8.    Tasteless. 

CL4S8  1II.    HYPOGJEA. 
G.  under  1*8. 


Class  I.    EPIGJEA.* 

Order  1.    Rheutinea,  (^«ros,  JUiid.) 
Gaseous  or  liquid. 

Order  2.    Stcrinea,  (vrcps^,  solid.) 
Individuals  solid. 

Class  11.    ENTOGJEA. 

Order  1.    Haunea,  (AAiyo(,  saline.) 
H.=l— 5-5.    G.=1'8— 3*3    Lustre  unmetallic.    Streak  uncolored. 

Order  2.  Barttinea,  {Sa^ntit  weight.) 
H.ar3— 6.    G.=3— 8-1.    Lustre  unmetallic. 

Order  3.    Ceratinea,  (Wpaf,  hom.f) 
H.=l. — ^2.    G.=5*5 — 6-5.    Lustre  resinous,  passing  into  adamantine. 

Order  4.     Osmerinea,  {icpniposj  odorous.) 

H.=1'5— 3.    G.— 2 — 31.    Odor  when  moistened,  argillaceous.    Lustre  unmeCtl- 
lic.    Streak  uncolored. 


«  The  nomenclature  here  adopted,  which  is  somewhat  peculiar,  will  be  more  folly 
exposed  in  a  future  section.  The  orders  employed  by  Mohs,  as  translated  and  adopt- 
edby  Haidinger  and  Allan,  are  as  follow : 

Class  I.— Order  1.  Gas.    2.  Water.    3.  Acid.    4.  Salt. 

Class  II.— Order  1.  Haloide.  2.  BaryU.  3.  Kerale.  4.  Ttrtne.*  5.  MBlmekUe.*  C 
MUa.*  l.SUatiU*  S.  Spar.  9.  Gem.  10.  Ore.  11.  Metal.  12.  Pyrites.  13.  OUmu, 
14.  Blende.    15.  Sulphur. 

Class  III.— Order  1.  Resin.    2.  Coal. 

The  order  acid,  in  Class  I.,  contains  both  gases,  liquids,  and  solids,  and  moreorer, 
the  individuals  are  not  uniform  in  presenting  a  sour  taste.  It  appeared  preferable 
to  be  guided  bv  the  more  important  natural  characteristic,  the  mechanical  state  of 
fluidity  or  solidity,  and  consequently,  instead  of  the  four  orders  of  Mohs  in  this  clan, 
I  have  adopted  the  two,  Rheotinea  and  Sterinea. 

The  species  of  those  orders  in  Class  II.,  which  have  been  omitted  (those  marked 
with  an  asterisk)  in  the  classification  adopted,  have  been  distributed  into  those  of  the 
remaining  orders,  with  which  they  appear  to  be  closely  allied.  The  characteriStlcB 
of  these  orders  are  not  apparently  of  sufficient  importance  to  require  the  separtUoft 
of  the  species  they  include  from  their  natural  congeners  in  the  other  orders.  By  this 
change,  a  few  exceptions  to  the  distinctions  of  orders  and  eenera  have  been  mtro- 
duced.  Elxceptions  of  this  kind  have  been  found  unavoidable  in  other  branches  of 
natural  history,  and  are  less  objectionable  than  discrepancies  in  the  natural  character 
of  the  classification. 

t  In  allusion  to  the  horn-like  lustre  of  the  species. 
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Order  5.    CHAuaNEA,  (xfi^^t  silez,*) 
H.s=!^-7.    G.3=2-6— 4.    Lustre  uomeCallic.    Streak  uncoloied. 

Order  6.    Hyaunea,  (ftoXiMs,  glassy, f) 
H.=5-5— 10.    G.=«2-6 — 4*8.    Lustre  unmetallic.    Streak  uncolored. 

Order  7.    Scaptinsa,  {wdwrot,  ikat  wkick  is  dug.) 
H.==l— 7.    G.=3— 8.    Color  dark  red-— black.    Streak  colored,  unmetallic. 

Order  8.    Metalltnea,  (/icraXXov,  metal.) 

H.»0— 5.    G.==5-7— 20.    Lustre  and  streak  metallic.    Color  white,  ^ay,  yellow, 
or  slightly  reddish. 

Order  9.    Ptbitinea,  (mfints,  pyrites.) 

H.=S-^-5.    G.-=4-6— 9-4.    Lustre  metallic.     Streak  unmetallic.     Color  while, 
yellowish  or  reddish.    Brittle. 

Order  10.    Galinea,  (ycAcw,  to  shine.) 

H.=l— 4.    G.==4-3— 8-5.    Lustre  metallic.    Streak  unmetallic.    Color  dark  gray 
or  black.    Brittle. 

Order  11.    Adeunea,  (J^Xof,  Mwmanifest.t) 

H.=l — 4.    G.=3-3— 5*9.    Lustre  not  true  metallic.    Streak  colored. 

Order  12.    Theiinea,  (Wiw,  sulphur.) 
H.— IS— 2-5.    G.=-2— 21.    Lustre  resinous.    Color  yellow.    Streak  yellowish. 


Easily  fusible. 
Infusible. 


Class  III.    HYPOGJEA. 
Order  1.    Pittinea,  {wirra^  pitch.) 

Order  2.    ANrnaAciNEA,  {dv$pa(,  coal.) 


The  characters  and  names  of  the  classes  have  already  been  ex- 
plained in  §  111.  The  greater  part  of  the  mineral  species  are  in- 
cluded in  the  class  entog^a.  Unlike  the  epigjean  species,  they 
are  insoluble,  and  in  their  superior  specific  gravity,  their  non-bitu- 
minous odor  or  non-carbonaceous  aspect,  they  differ  from  the  indi- 
viduals of  the  class  hypog^a.  The  era  of  their  formation  was 
cotemporaneous  with  that  of  the  rocks  that  contain  them,  whereas 
the  Epigsan  species  are  the  result  of  the  decomposition  of  other 
minerals,  and  the  Hypogaean  have  arisen  from  the  inhumation  and 
consequent  alteration  of  vegetable  or  animal  matter. 

The  species  of  the  first  six  orders  of  the  class  Entogaea  have  an 
unmetallic  lustre,  and,  with  the  exception  of  some  species  in  the 
order  Barytinea,  a  white  or  grayish  streak.  In  the  remaining  or- 
ders of  this  class,  the  species  have  a  colored  streak,  and  excepting 
the  two  last  orders,  and  several  species  of  the  order  Scaptinea,  a 
metallic  lustre. 


*  The  species,  in  general,  contain  silica. 

t  In  allusion  to  the  high  degrees  of  lustre. 

t  The  metallic  nature  of  the  species  is  disguised  by  the  mineralizing  ingredient. 
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The  distin^isliing  characteristics  of  the  several  orders,  as  above 
given,  are  not  in  every  instance  sufficient  to  exclude  all  the  species 
not  contained  in  them.  The  individuals  of  the  mineral  kingdom 
are  so  very  subject  to  accidental  variations  in  form  and  appearance, 
that  distinct  lines  cannot  be  drawn  without  infringing  on  the  natu- 
ral character  of  the  arrangement.  Moreover,  the  characters  are  of 
such  a  nature  that  they  are  expressed  with  difficulty,  although  to 
the  eye  they  appear  clearly  obvious. 

It  may  be  important  to  consider  the  chemical  characters  of  the 
orders  in  connection  with  their  other  characters.  The  orders  Ha- 
linea  and  Barytinea  include  those  ^)ecies  of  unmetallic  lustre, 
which  are  chemically  salts,  except  the  compounds  of  silica,  bo- 
racic  acid,  and  alumina ;  the  latter  are  included  in  the  following 
orders,  Osmerinea,  Chalicinea,  and  Hyalinea.  Many  of  the  former 
effervesce  with  acids,  or  are  decomposed  and  give  off  fumes  or  an 
odor  under  the  blowpipe,  while  the  latter  are  not  so  affected  by 
acids  or  heat.  The  order  Halinea  contains  the  lighter  of  the 
salts,  and  Barytinea  the  salts  of  the  metals,  together  with  those  of 
barytes  and  strontian,  which  in  general  have  high  specific  gravities. 

The  order  Ceratinea  includes  a  few  metallic  chlorids  and  iodids, 
which  have  a  higher  specific  gravity  than  the  species  of  the  order 
Halinea,  and  less  hardness  than  those  of  the  order  Barytinea. 

Of  the  three  following  orders,  the  species  of  the  first  have  an 
inferior  hardness  and  lustre,  and  give  off,  when  moistened  by  the 
breath,  an  argillaceous  odor.  The  order  Chalicinea  contains,  in 
general,  minerals  of  less  hardness  than  those  of  the  order  Hyalinea. 
There  is,  however,  a  very  gradual  transition  in  hardness  from  one 
to  the  other.  The  latter  includes  the  species  that  are  generally 
ranked  as  gems,  with  which  the  diamond  is  naturally  associated. 

The  oxyds  of  the  metals  and  the  silicates,  having  a  metallic 
lustre,  compose  the  order  Scaptinea.  The  species  are  dark  colored, 
and  ffive  off  no  odor  under  the  blowpipe. 

The  native  metals  are  included  in  the  order  Metallinea.  They 
invariably  present  a  light  color,  (unless  tarnished.)  Several  of  them 
are  ductile  and  malleable.  The  brittle  species  are  wholly  volatile 
under  the  blowpipe. 

The  orders  Pyritinea,  Galinea,  and  Adelinea,  include  the  sul- 
phurets,  selenids,  and  tellurids,  of  the  metals,  which  in  general  are 
brittle,  and  give  off  an  odor  under  the  blowpipe.  The  species  of 
the  order  Pyritinea  have  a  metallic  lustre  and  light  color ;  those 
of  the  order  Galinea  a  metallic  lustre  and  dark  cojor ;  those  of  the 
order  Adelinea  a  submetallic  or  unmetallic  lustre.  The  metallic 
constitution  of  the  species  in  the  last  order  is  disguised  by  the  min- 
eralizing ingredient,  and  from  this  fact  is  derived  the  name  of  the 
order. 

The  remaining  orders  require  no  explanations. 

With  regard  to  the  distinctions  or  limits  of  genera,  difficulties 
must  be  allowed  so  exist,  far  greater  than  in  the  organic  kingdoms. 


CLASSIFICATION.  1 01 

Tet  it  must  be  observed,  that  there  are  certain  relations  or  affinities 
which  may  be  employed,  although  we  are  destitute  of  the  im< 
portant  characters  arising  from  organization.  These  relations  have 
been  very  happily  distinguished  and  employed  by  Mohs.  The 
striking  beauties  of  the  system  will  forcibly  impress  the  minds  of 
those  who  may  pay  it  the  attention  it  deserves.  The  distinctive 
characteristics  expressed  may  not  exhibit  fully  the  peculiarities 
which  separate  two  genera,  but  a  slight  examination  of  a  few  of 
the  species  will,  in  general,  be  sufficient  to  convey  a  distinct  im- 
pression of  the  generic  peculiarities.  For  example ;  it  requires 
but  a  passing  glance  to  observe  that  the  genus,  including  the  closely 
allied  species,  feldspar,  albite,  Labradorite,  <fcc.,  is  very  evidently 
distinct  from  the  tollowing  one,  including  pyroxene,  hornblende, 
epidoie,  &c.  The  broad  tabular  crystallizations  of  the  former  are 
quite  unlike  the  slender  forms  of  the  latter.  Yet  occasionally  horn- 
blende may  assume  a  short,  flattened  appearance,  and  feldspar  may 
len^hen  itself  into  slender  prismatic  crystals.  Thus,  by  the  great 
variations  to  which  the  mineral  species  are  subject,  we  are  prevent- 
ed from  making  sufficiently  specific  statements  of  generic  charac- 
ters for  a  clear  distinction  between  genera.  This  is,  however,  of 
little  importance,  as  the  classification,  from  its  natural  character,  is 
necessarily  not  adapted  to  the  determination  of  the  names  of  spe- 
cies, but  it  is  rather  fitted  to  exhibit  a  correct  transcript  of  the  affin- 
ities of  the  species,  and  thus  to  assist  in  imparting  a  particular  ac- 
quaintance with  their  mutual  relations,  their  resemblances,  and  pe- 
culiar characteristics,  and  also  a  general  and  systematic  compre- 
hension of  the  science. 

For  the  purpose  of  mineralogical  analysis,  it  is  presumed  that 
the  artificial  classifications,  given  in  the  following  sections,  will 
be  found  convenient  and  fully  sufficient. 

A  cabinet  arranged  according  to  this  system,  presents  a  remark- 
able chain  of  affinities,  running  through  and  uniting  the  whole. 
The  gases  and  liquids  are  followed  by  the  salts,  so  arranged  as  to 
appear  to  increase  in  stability,  hardness,  and  lustre,  as  the  eye  pro- 
ceeds onward.  Passing  in  review  the  gems,  we  arrive  at  the  dla- 
mond,  where  these  characters  reach  their  climax.  On  the  descent,  we 
gradually  pass  through  the  metallic  oxyds  without,  and  then  those 
with,  a  metallic  lustre,  to  the  native  metals.  From  these  light-co- 
lored species,  we  proceed  to  the  light-colored  sulphurets,  and  insen- 
sibly through  the  dark-colored  sulphurets  to  those  with  a  subme- 
tallic  lustre,  and  finally  arrive  at  the  sulphurets  without  a  metallic 
lustre,  from  which  there  is  a  natural  transition  to  sulphur.  This 
combustible  is  immediately  followed  by  the  combustibles  of  the 
class  Hypogaja. 

With  a  classification  of  this  kind,  therefore,  the  advantages  which 
have  been  referred  to  are  perfectly  attained.  The  species  which 
are  closely  related  in  their  general  appearance  are  brought  in  close 
connection,  and  therefore  their  similarities  are  strongly  impressed 
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on  the  mind :  consequently  the  student's  attention  is  necessarily  di- 
rected from  an  observation  of  the  many  resemblances  to  a  paitica- 
lar  examination  of  the  several  peculiarities. 


CHAPTER  n. 

NOMENCLATURE. 

113.  A  system  of  nomenclature  is  a  method  of  naming  a  class 
of  objects,  according  to  certain  established  or  assumed  principles. 
Of  such  a  system  the  science  of  mineralogy,  as  generally  received, 
is  destitute.  The  names  in  use,  except  those  by  Mohs,  are  arbitrary, 
and  consequently  possess  no  advantages,  except  merely  as  appella^ 
tions  for  the  species.  It  has  usually  been  sufficient  to  add  the  termi- 
nation ite  or  lite,  (originally  from  Xi^og,  a  stone,)  to  the  name  of  some 
person  or  locality,  and  rarely  to  some  quality  of  the  mineral,  and 
thus  to  denote  the  species.  Occasionally  German  words  have 
been  thus  transformed,  and  introduced  into  our  English  treatises 
on  mineralogy ;  and  words  of  various  languages  have  been  forced 
into  unnatural  union.  At  present,  therefore,  mineralogical  nomen- 
clature is  devoid  of  all  system,  and  is  destitute  of  those  advantages 
that  so  peculiarly  characterize  tlie  botanical  and  zoological  no- 
menclatures. Linnaeus  and  Werner  attempted  a  renovation  of  min- 
eralogical nomenclature,  in  conformity  with  the  systems  in  the  other 
branches  of  science.  But  owing  to  the  unadvanced  state  of  the  sci- 
ence, their  proposed  nomenclatures,  though  adopted  for  a  time,  soon 
proved  inadequate.  A  system  by  Mohs,  tlie  distinguished  author 
of  the  natural  classification  which  has  been  adopt^,  has  been  for 
some  time  before  the  world.  Translated  from  the  German  lan- 
guage, in  which  it  was  published  by  its  author,  into  our  own  less 
pliant  language,  it  loses  many  of  its  advantages,  and  is  very  much 
wanting  in  conciseness  and  elegance  of  expression. 

The  only  language  fitted  for  a  system  of  nomenclature,  both  as 
regards  conciseness  and  pliability,  is  the  Latin  language.  In  pro- 
posing, therefore,  a  system  of  nomenclature,  this  language  has  been 
employed.  For  the  acquirement  of  scientific  information,  and  a 
systematic  idea  of  the  science,  a  nomenclature  similar  to  that  which 
will  be  employed,  is  highly  important.  The  shorter  trivial  names, 
however,  may  frequently  be  convenient  when  the  mineral  is  in 
common  use  in  the  arts.* 

114.  Names  of  genera  and  species,     A  genus  being  a  family, 


♦  On  account  of  the  very  general  use  of  the  present  nomenclature  of  this  srience, 
the  systematic  names  whicn  will  be  proposed,  will  be  merely  appended,  in  the  descrip- 
tive part  of  this  treatise,  to  the  common  name. 
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including  one  or  more  species^  the  name  of  the  genus  should  be  a 
substantive,  and  that  of  tne  species  an  adjective,  or  sometimes  a  sub- 
stantive, prefixed  to,  and  qualifying,  the  generic  name.  The  spe- 
cific name  should  express  some  quality  or  important  fact  relative  to 
the  species,  so  that  the  combined  name  shall  bring  before  the  mind 
some  idea  of  the  species  represented.  For  example ;  if  we  would 
name  a  family,  composed  of  species  having  a  foliated  structure,  we 
first  select  a  substantive,  conveying  some  general  idea  respecting  the 
species,  as  the  word  Phyllinins,  in  this  instance,  derived  from  9uXXov, 
a  leaf.  In  naming  the  species  hypersthene^  which  belong  to  this 
genus,  an  obvious  quality  is  its  submetallic  lustre ;  this  affords  the 
combined  name  Phyllinius  metallintcs.  In  a  similar  manner,  the 
systematic  denomination  of  other  species  may  be  formed.  The 
chemical,  physical,  or  crystallographic  characters,  may,  each  of 
them,  afford  the  names  oi  species.  Only  those  physical  qualities 
should  be  selected  which  are  constantly  presented  by  the  species 
in  all,  or,  at  least,  the  greater  part  of  its  varieties.  The  primary 
form  of  the  species  has  been  designated  in  the  specific  name  by  the 
following  terms : 

Cubicns,         primary  form,  the  cube. 

Octahedms,  "  "  the  regular  octahedron. 

Pyramidalis,  "  "  octahedron  not  regular. 

£>odecahedrus,  "  "  the  dodecahedron. 

Cluadratns,  "  "  a  right  square  prism. 

Rectangulus,  "  "  a  right  rectangular  prism. 

Rhombicus,  ''  "  a  right  rhombic  prism. 

Rhomboideus,  "  "  a  right  rhomboiaal  prism. 

Obliquus,  "  '^  an  oblique  prism,  (restricted  to  the  oblique  rhombic.) 

Triclinalus,  "  **  the  oblique  rhomboidal  prism. 

Rhombohedrus,  "  "  rhombohedron. 

Hexagonus,  "  "  hexagonal  prism. 

The  terms  monometricus,  dimeiricus,  <fec.,  expressing  the  crys- 
tallographic class  of  the  primary,  may  also  be  employed.  The  term 
monoclinatusj  when  used,  refers  to  the  oblique  rhombic  prism ; 
the  other  prism  in  this  class,  the  right  rhomboidal^  will  be  speci- 
fied as  stated  above.  The  term  prismaiicus  may  be  applied  to  any 
prismatic  crystal ;  it  has  been  restricted,  however,  to  the  forms  in 
Mohs's  Prismatic  system  of  crystallization,  the  Trimetric  class  in 
the  system  adopted. 

The  several  varieties  of  cleavage  may  be  expressed  as  follows : 

Peritomns,  (»«fn,  abotuty  and  r/^vw,  to  cleave.)    Cleavage  parallel  to  the  lateral  faces. 
Acrotomus,  Cixpov,  summit^  and  rifivia.)    Cleavage  parallel  to  the  basal  plane. 
Diatomous,  (^la,  trough,  and  rlfivia^    Cleavage  parallel  to  a  diagonal  plane. 
Ekitomus,  (<9,  easily y  and  r//iyw.)    Cleavage  easily  effected. 
Djrstomus,  (Svsj  difficultly,  and  Hnint.)    Cleavage  obtained  with  difficulty. 

The  remaining  terms  which  will  be  employed,  and  their  expla- 
nations, will  be  given  in  connection  with  the  mil  exposition  of  the 
classification,  preceding  the  descriptive  part  of  this  treatise. 

In  the  selection  of  generic  terms,  significant  names  are  to  be  pre- 
ferred, and,  if  possible,  they  should  express  the  family  peculiarity 
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which  requires  the  union  of  the  species  in  the  genus,  or  some 
quality  which  they  have  in  common.  Occasionally  this  may  be 
difficult  or  impossible,  in  which  case  a  name  may  be  assumed, 
which,  by  its  frequent  use  as  the  denomination  oi  a  mineral,  or 
other  object,  will  curry  with  it  a  general  impressibn  of  the  charac- 
ter of  the  ffenus. 

Words  derived  from  names  of  persons  distinguished  for  their 
mineralogical  attainments,  or  their  patronage  of  the  science,  may 
be  properly  employed  to  designate  species.  But  the  use  of  other 
names,  though  of  persons  eminent  in  the  other  sciences,  is  wholly 
at  variance  with  good  usa^  and  propriety.  Moreover,  an  attempted 
flattery  of  the  politically  distinguished  is  degrading  to  science,  and 
cannot  be  too  strongly  discountenanced.* 

We  have  considered  the  masculine  gender,  in  general,  that  which 
has  been  authorized,  with  a  few  exceptions,  by  the  Latins  and 
Greeks,  and  consequently  have  generally  employed  it,  excepting  in 
the  first  class  containing  the  soluble  species,  and  in  the  order  Metal- 
linea,  whose  ancient  names  are  principally  of  the  neuter  gender. 
A  uniformity  of  termination  has  been  adopted  in  the  generic  names 
in  some  of  the  orders,  viz.,  the  orders  Halinea,  Barylinea,  Pyritinea, 
and  Galinea,  in  order  to  exhibit,  as  far  as  possible,  the  more  gene- 
ral relations  of  the  species. 


•  For  more  particular  rules,  on  the  formation  of  systematic  names,  and  the  eorrecl 
method  of  writing  them,  we  would  refer  to  Linnjci  Pkilosophia  Botanica;  ed.  lertia 
aucta  et  emendata  curi  C.  L.  Willdenow,  8vo.  Berolini,  1790 :  also  ElemerUa  Pki- 
losophia Botanica,  anctore  Henr.  Frid.  Link,  8vo.  Berolini,  1894 ;  and  Decakdollk 
and  Sprengel's  Philosophy  of  Plants,  8vo.  Edinburgh,  1821. 


PART  V. 


DETERMINATIVE   MINERALOGY. 


CLASSIFICATION  L,  DEPENDING  ON  CRYSTALLIZATION. 

115.  Some  general  remarks  have  already  been  made  on  the  sys- 
tems of  artificial  classification,  which  we  propose  to  adopt,  in  order 
to  &cilitate  the  determination  of  the  names  of  the  species.  In  the 
artificial  classification,  dependent  on  the  crystallization  of  the  spe- 
cies, the  classes  are  subdivided,  according  to  the  lustre  of  the  spe- 
cies, into  sections,  unmetallic  and  metallic.  A  few  species  of 
doubtful  lustre  are  thrown  into  each  section  to  avoid  the  diffi- 
culties that  might  curise  from  a  difierence  of  judgment  on  this  point. 
A  tabular  arrangement  has  been  adopted,  as  one  best  suited  for  ref- 
erence. The  order  in  which  the  characters  are  employed,  is  that 
depending  on  their  relative  importance,  as  given  in  §  107.  The 
species  are  first  arranged  in  the  order  of  their  hardness.  No  char- 
acter is  determined  witn  more  facility,  or  is  more  generally  available ; 
for  unlike  the  character  of  specific  gravity,  it  matters  not  whether 
the  specimen  be  imbedded  or  not,  in  large  or  small  masses,  the  hard- 
ness IS  arrived  at  with  equal  facility,  in  every  variety  of  form  of 
which  the  undecomposed  species  may  occur. 

The  characters  of  the  following  columns  are  stated  at  the  head 
of  eacn.  The  number  of  characters  employed  in  this  cleissifica- 
tion  is  less  than  in  the  following  system,  independent  of  crystalli- 
zation, since  a  less  number  of  characters  is  requisite  when  the  min- 
eral is  in  perfect  crystals.  In  the  second  artificial  classification  every 
character  has  been  introduced,  which  could  aflbrd  the  least  assist- 
ance in  attaining  the  end  for  which  it  was  constructed.  For  the 
convenience  of  reference  to  the  full  descriptions  of  the  species,  the 
number  of  the  section  in  which  the  description  may  be  found,  fol- 
lows the  name  of  the  species.* 


*  An  explanation  of  the  abbreviations  employed  in  the  following  pdges,  and  of 
the  manner  of  using  the  arrangement  for  mineralogical  analysis,  will  be  given  at 
the  doee  of  the  two  artificial  cludfications. 
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y«.^*r«.^. 

tf«*-«. 

XfOr,^ 

aiiim 

S^;*kSin    '"^ 

1-15 

V5-*< 

KoneicnbT^ 

15 

36-37 

15-2 

I5« 

OciabednL 

CommoM  Bidi,  142. 

i 

*!B7 

Cnbic. 

nuln  Alum.  135. 

a-»i 

1-7-1-8 

Oct. 

Cabe  Ore,  317. 
Blende,  &^. 

»— 3 

*iS7 

Imp.  cab. 

35—4 

4—13 

Dodec.  pert 

Red  C<jpwr  Ore,  418. 

5-6— 61 

Oct.  imp. 

3-5—45 

59-&1 

Dodec. 

Floor  Spar,  16S. 

•PjffocUore.  419.                Prim 

1 

3-3-3 

Oct.  perf. 

5 

4-2—13 

5-5-5 

2— *3 

litnp. 

Chromic  Iron  417.      SerftiUifie 

5-5 

43—15 

Oct.  imp. 
Dodee.lmp. 

Sodal.te.KI.'                  Vol'^.^H 

5-5-6 

3-35-*4 

Uacite,  333.                              Vole 

2-45— »5 

,CQb.  iirf.  *^ 

HetTln.  401,                         PriM 

6—6-5 

3-1—33 

,Oci.  in  traces. 

Garwi.  408.               Prim.  Fpte 

65—7-5 

35—13 

'Doden.  imp. 

•Boncile,  4D9.                 Gnrn» 

7 

*974 

Oct.  ind. 

Autoinolile,  385.                 >ri» 
Dysluile.  36e.                      Pr.» 

75—8 

1-a— 4-4 

Oct.  perf. 
.Oct.  £p. 
Del.  ini. 

35-36 

Spinel,  31*4.                          Pri« 

8 

35-36 

DiAmoDd,389. 

10 

locL  perf. 

SECTION    11.       LUSTRK    METALLIC. 

•Vilreous  Silver,  605,         Prii».i3— 3-5 

715-74 

iDodec.  imp. 

Oct.  perf! 

Native  Bismuih,  469.          Prii^ 

9-7-9-8 

*NwiveATnalgaiD,467.  Orttmetc 

3—35 

105—14 

Dodec-  imp. 
Oct.  imp. 

Variegawd  Copper  Ore,  193. 

*5-3 

5—5-1 

Galena,  518. 

7'5— 7-7 

Cub.  et£. 

Native  Copper,  471. 

8-4— 8H 

JNone. 

Native  Silver,  465. 

10-3— tO-5 

(None. 

Nalive  Golii,  4ti3. 

13-30 

'Noac. 

Gray  Copper  Ore,  497. 

»75— 1 

47-5-3 

Ind, 

•MinganYlende,  5S9. 

35-4 

3-9-4I 

Cnb-  perf. 

Blende,  630. 

4—4-8 

Dodec-  perf. 
Dodec,  imp. 

•Tennanlile,  499. 

43—15 

-Tin  Pyriies,  496.               Pri« 

4 

43—14 

Platinnm,  459. 

4—1-5 

16—19 

Cubic,  ind 

Iron,  456. 

45 

7-3— 70 

lOcl- 

•Nickel  Stibine,  477. 

Chiomic  Iron,  447.      Sirpenliw 

55 

61— 6-5 

ICub,  imp. 
lOci.  imp. 
Cub.  ™. 

5—5-5 

43— 1-5 

Nielid  Glance,  481. 

G(B— 6-3 

CoballJnc.  485.                     Pri« 

Cl-63 

Cub.  perf. 
;Cub-  imp. 
Oct.  imp. 
Oct.  imp. 
Oct.  imp. 
Cub.  imp. 

•Coball  Pyrites,  487.             Prim 

C-3— 6-4 

SmalLln.^.  484. 

61—65 

Frankljmie,.*54.                  Pnn 

5'5-6'5 

1-8—5-1 

Magneiic  Iron  Ore,  453. 

5—5-1 

iron  Pyrite*,  491. 

6-65 

4-8-6-1 

CLASS    MONOMETRIOA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


utre. 


ad. 

C. 

aky. 

C. 

C. 

T. 

C. 

C. 

es. 

C. 

C. 

C. 

C. 

it. 

C. 

c. 

L 

c. 

c. 

c. 

s. 

c. 

t. 

c. 

ad. 

c. 

res. 

c. 

res. 

c. 

c. 

c. 

CWt,  JDiapluuMit^t  Jru 


gy  J  bb,  gnb,  bnb :  St.  sb  :  Tri— sbtrl :  Malleable  and  sectile. 

w ;  ywh,  rdb :  St.  w :  Tip— op :  T.  astringent,  sweetisb :  Sectile. 

w;  ywh,  gyb :  Trl— op:  T.  pungent  and  saline. 

purely  saline. 

w :  Trl :  T.  sweetish  astHngent  and  acid ;  like  common  alum. 

gn ;  ywb,  bkb ;  bn :  St.  pale  olive  gn — bn :  Trl — op. 

bn,  bk,  yw,  rd,  gn :  St.  w — rdh-bn :  Trp— op. 

cochineal  and  carmine  rd:  St.  bnh-rd:  Sbtrp— sbtrl. 

bn,  ywh-gy,  straw-yw :  St.  3rwh-gy :  Sbtrp — op. 

various :  Trp — sbtrl.    Phosphorescent  when  neated. 

dark  rdh-bn :  St.  pale  bn :  Sbtrl — op.    Octabedral. 

w;  gyh;  flesh-rea :  St.  w :  Trp— op.    Cubic  and  trapezohedral. 

between  iron-bk  and  bnh-bk  :  St.  bn :  Op. 

b,  bn,  gn,  gy.  w :  St.  w,  or  bh :  Trl — op. 

w,  gyh-w :  St.  w :  Trl — op.    Trapezohedral. 

wax-yw,  ywh-bn,  gn  :  St.  w.    Tetrahedral. 

rd,  bn,  bk',  w,  yw,  gn :  St.  w, jjyh-w :  Trp— op. 

w ;  gyh,  ywh,  gnh :  St.  w.    Cubic,  hemmednil. 

dirty  gn  j  bk :  St.  w  :  Sbtrlr— op. 

ywh-bn,  gyh-bn :  St.  paler :  Sbtrl— op. 

rd,  b,  gn,  yw,  bn,  bk :  St.  w :  Trp— op.    Octahedral. 

various. 


SECTION  II.      LUSTRE  METALLIC. 


t. 

t,ad, 


res. 


C.  and  St.  bkh-lead-gy :  St.  sh. 

C.  and  St.  silver- w,  rdh;  subject  to  tarnish:  Sectile. 

C.  and  St.  silver-w. 

C.  bnh  and  rdh-yw ;  tarnish  bh,  rdh  :  St.  pale  gyh-bk ;  sh. 

C.  and  St.  lead-gy ;  tarnish  gyh-bk.    Rather  sectile.    Frangible. 

C.  and  St.  rdh  :  Ductile  and  malleable. 

C.  w ;  tarnish  gyh-bk  :  Ductile. 

C.  gold-yw :  Very  ductile  and  malleable. 

C.  and  St.  steel-gy,  iron-bk  :  St.  sometimes  bnh.    Tetrahedral. 

C.  iron-bk ;  bn  on  exposure :  St.  gn :  Rather  sectile. 

C.  bn,  yw,  bk,  rd,  gn :  St.  w— rdh-bn :  Trp— sbtrl. 

C.  bkh-lead-gy :  St.  rdh-gy.  Brittle. 

C.  steel-gy ;  ywh  :  St.  bk :  Brittle. 

C.  and  St.  steel-gy  :  Ductile. 

C.  and  St.  iron-^ :  St.  shining:  Ductile :  Acts  on  the  magnetic  needle. 

C.  steel-gy  . .  silver  w. 

C.  between  iron-bk  and  bnh-bk :  St.  bn.    Octahedral. 

C.  silver  w — steel-gy. 

C.  silver-w  . .  rdh :  St.  gyh-bk.    Hemihedral,  cubic. 

C.  pale  steel-gy ;  tarnish  rdh  :  Brittle.    Cubic. 

C.  tin-w  .  .  steel-gy :  St.  gyh-bk.    Faces  of  cube  oflen^cuived, 

C.  iron-bk  :  St.  rHh-bn. 

C.  iron-bk  :  St.  bk. 

C.  y  w ;  tarnish  gyh-bk :  St.  bnh-bk.   Hemihedral. 


CLASS    DIMETRICA. 


SECTION  I.      LUSTRE  TJNMETALLIC. 


Garnet  of  Upecie*. 


Hardnest. 


♦Horn  duicksilver,  274. 
♦Uranite,  272. 

Mellile,  539.  Coal. 

Corneous  Lead,  233.  Lead  ore. 
Molybdate  of  Lead,  242.  Lead  ores 
Tungstate  of  Lead,  244.  Lead  ares 
♦Edingtoniie,  306.  Amifg. 

Tungstaie  of  Lime,  902.  Prim. 
♦Xenotime,  20L 

Apophyllite,  316.  Vole.  ^c. 

♦Humboldtilite,  557.  Vole. 

Hausmannite,  437. 
Scapolite,  351.  Prim. 

♦CErstedite,  430.  Prim. 

♦GJehlenile,  353.  Prim,  limestone. 
♦Anatasc,  416.  Prim. 

♦Fergusonite,  432.  Prim. 

♦Gismondine,  354.  Vole. 

Idocrase,  407.        Vole,  and  prim. 


Rutile,  414. 
♦Braunite,  438. 
♦Mellilite,  355. 
Tin  Ore,  420. 
Zircon,  409. 


Prim. 

Vole. 

Prim. 

Vole.  prim.  ^e. 


1—2. 

2-2^5. 

2—275. 

2-75—3. 

(( 

cc 

4-45. 

(I 

425-5. 

45-5. 

5. 

5—55. 

5-6. 

55. 

55-6. 

5-5-^. 

6—65. 


&-7. 
6—7. 
7-5. 


Sp.  Oravitf. 


6-4— 6-5. 
312. 

1-5— 1-7. 

6—61. 

6-5-69. 

7-9—81. 

2-7— 2-8. 

6—6-1. 

45-4-6. 

2^2—24. 

31—3-2. 

4-7-4-8. 

2-6— 2-8. 

36—37. 

2-9—31. 

38—3-9. 

58—59. 

21—22. 

33—3-6. 

41—4  3. 

4-8—5. 

a-33. 

6-5—7-1. 
4-5-4-8. 


Ctogpiy. 


Imp. 

P  em. 

P  dif  . 

M. 

Oct.  perf. 

P. 

j^  perf. 

Oct.dist.  A:A=100o8'. 

M  perf. 

P  em. 

Pperf. 

M  dist.    P  trace. 

a :  a=123o  16'. 

Ind. 

AAPperf-AiA-^SC. 

Ind. 
M  imp. 
M  ind. 
M. 

Oct.  dist. 

Ind. 
Imp. 


I 


SECTION  II.      LUSTRE    METALLIC. 


♦Foliated  Tellurium,  521. 
Copper  Pyrites,  494. 
Hausmannite,  437. 
♦Braunite,  438.      


1—15. 
35—4. 
5—55. 
6—6-5. 


7—7-2. 
41-4  2. 

4-7— 4-8. 
48—49. 


Pperf. 
Ind. 
Pperf. 
Oct.  dist. 


CLASS    TRIMETRICA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


JVam««  of  Speeiet. 

Talc,  295.       Prim.  amyg. 
Copper  Froth,  266.  Copper 

ores. 
♦Orpiment,  537. 

Sulphur,  538. 


Hardtust. 


1—1-5. 

(I 


1-5-2. 
1-5— 2-5. 


Sp.  Orav. 


27—2-8. 
3—31. 

34—3-6. 

2— 2-L 


Fhrm^  M :  M. 


Rbc.  120«»  nearly.! P  em ! 
'"'  P  em. 


Cl§mvag§. 


Rbc 

Rbc.  100°  40^. 

Rbc.  Oct. 


€perf! 
Ind. 


CLASS    DIMETRICA. 


SECTION  I.      LUSTRE  UNMBTALLIC. 


ywh-gjr,  ash-gy :  St.  w :  Trl---fibirl ;  Sectlle! 

gn :  St.  paler  gn :  Trp— sbCrl. 

noney-vw ;  rb,  boh ;  St.  w :  Trp— til :  Sectile. 

w;  gyh,  ywh,  gnb  :  St.  w :  Trp— tri. 

wax-jTW ;  orange-yw,  gyb-w,  olive-gn :  St.  w :  Sbtrp-^sUrl. 

gn.  gy,  bn;  r:  St  w. 

gyb-w:  Stw:  Trl. 

"^1 7^^-87)  7i  rdb-bn:  St.  w :  Sbtrp— sbcrl.    Brittle. 

]rwn-bn:  St.  pale-bn:  Op. 

w ;  gyh,  rdb,  bb :  St.  w  :  Trp— op. 

y,  7wb-gy:  Sbtrp. 

bnh-bk :  St.  dark  rdb-,  or  cbesnat-bxi :  Op. 

^1  SYi  ^1 1^}  colors  Ugbt:  St.  gyb-w :  Trp— op. 

bn. 

gy,  ywh;  not  brigbt:  St.  w,  gyb-w. 

bn,  indigo-b :  St.  w :  Sbtrp^-op. 

dark  bnb-bk :  St.  pale-bu :  Trl.  and  pale  in  tbin  scales :  Sbtrl— op. 

Sale  smalt-b,  milk-w ;  gy,  rose-rd :  Trp— trl. 
n,  gn ;  y  w,  colorless ;  often  brigbt :  St.  w,  gyb-w  :  Trp— «btrl. 
rdbin,  I :  St.  jpale-bn :  Trl— op. 
dark  bnb-bk :  St.  similar :  Op. 
vw;  rdb,  gnb:  Op. 

bn,  bk ;  w,  gy,  yw,  r :  St.  gy--pale-bn.    Sbtrp— op. 
r,  bn,  yw,  gn, gy,  w :  St.  w:  Trp— abtrL 


Ad. 

P  p'rly,  M  ad. 

Res . .  vit. 

Ad. 

Res. 

Res. 

Vit. 

Vit . .  ad« 

Res. 

P  p'rly,  M  vit. 

Vit. 

Submet. 

Vit . .  p'rly. 

Splendent. 

Res . .  vit. 

Met.  ad. 

Submet . .  res. 

Ad. 

Vit . .  res. 

Met-ad. 

Sub-met. 

Vit. 

Ad. 

Ad. 


C. 

c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 


SECTION  II.      LUSTRE  METALLIC* 


Met. 
Met. 
Submet. 
Submet. 


St  and  C.  bkb-lead-gy :  Flexible  in  tbin  lam.    Sectile. 
0.  brass-yw :  St.  gnb-bk ;  a  little  sbining :  Op :  Brittle. 
C.  bnh-bk :  St  rdb,  chesnut-bn :  Op. 
C.  dark  bnb-bk ;  St  similar :  Op. 


CLASS    TRIMETRIOA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


CeloTy  Diaphaneity ^  Sire. 


Limatre. 


fearly. 
P'rly,  M  vit 

PVly ;  met-p'ly  j 

res. 
Res. 


C.  ligbt  gn — w :  St  w :  Sbtrp— trl :  Feel  soapy :  Lam.  flex,  inelastic. 
C.  apple-gn  . .  sky-b:  St  paler :  Lam.  flex. 

C.  lemon-jTw:  St  3rw:  Sbtrp— sbtrl :  Lam.  flex.,  inelastic. 

G.  yellow:  Trp— sbtrl:  Sectile.    Bums  with  a  blue  flame. 


DETEKHINATIVB  MINERALOOT. 


Jf«mr.  ./  *p™«. 

i5-a-5. 

Sf   Ot,„. 

f-^.M:M. 

ii»«^      - 

•Haidingeriie,  175.  Prim, 

i-H—'i^ 

Rbc,  100°. 

Pperfl 

JJiIre,  153. 

2. 

1-9—2. 

Rbc,  130». 

Epom  Sail,  145. 
While  Vilrial,  159. 

3—2-5. 

1-7—1-8. 

Rbc,  99°  38'. 

iperf. 

2—2  1. 

Rbc.  90°  43-. 

i^tt 

•ThenardilP,  144. 

2-7-2-8. 

Rbc.  125', 

P  perf  i  M, 

*Lirocon]"le,  2G0.  Cop.  or«. 

285—3. 

Reel.  Ocl, 

'Cryoliie,  165.           Pri-m. 

2-9— 3. 

Red, 

P^^rf;  Sand  5. 

-Hupeile,  210. 

3-&-5. 

it4— 8-8. 

Rbc.  101=  24'. 

iV^'f- 

Picrosmine,  291.       Prijn. 

2-55—3-7 

Reel, 

K:  --■ 

•While  Aniimony,  203. 

55—5-6. 

Rbc.  136»  56'. 

Atttimexy  orts. 

" 

5-7-B-9. 

Aag\esite,23S.    Lead  oret. 

6-3—6-3. 

Rbc.  103049', 

Imp, 

i  Aht.  M  ind. 

•Caledoiiiie,a48.i«ffd  arts. 

6-4. 

Rbc.  95°. 

•Cerasite,  836.    JUad  ores. 

7—7-1. 

Rbc    103°  37'. 

Mperf. 

RoseUle,  178. 
Heavy  Spar,  193, 
Celeatine,  1S9. 

3. 

Rbc.  1330  48'. 

MandP. 

3-5-3'5. 

4fi— 4-8. 

Rbc,  101°  43-. 

2- 75-3-5 

36-^. 

Rbc.  1030  58-. 

M  perf.    P. 

Olivenile,  283. 

3. 

41-4  3. 

Rbc-  110°  50-. 

Imp. 

AnhydTite,  177. 

3-3-5. 

3-S9. 

Bed. 

MandBperf-PdlM. 

•Atacamiie,  364,   Valc.4^. 

4-^-1. 

Rbc.   1000. 

Pperf, 

White  Lead,  339.  X 

6-1-G-5. 

Ebc.  117°  13'. 

M  and  I  perf. 

Wilherile,  191. 

3—3-75. 

42—4-4, 

Rbc.  118°  30'. 

Imp,                [lion, 
Pek.  in  one  Jinx^ 

•MesolUe.  314.         Amyg. 

35—4. 

33—34, 

SiroBfianilc,  188. 

3-6— 38, 

Rbc,  117°  aa-. 

M  perf. 

•Wavelliie,  173.       [prim 
Slilbite,  30i.      Amyg.  and 

325-4. 

2-2-2-4, 

Rbc,  123°  15'. 

M  and  t  perf. 

3-5-4. 

21-22, 

Rcd.<-re=93°. 

Mperf.  M  imp. 

Artagunile,  181. 

2-6-3, 

Rbc.  110=10', 

M.*^ 

•  Score  dile,  219. 

31-3  3. 

Rbc.  119°  3', 

M  and  i  tap. 

•Brochanlile,267.Coy.  ores 

3-7-3-8, 

Rbc,  117°, 

Imp. 

4. 

36— 38- 

Rbc,  95°  2'. 

Imp. 

•Bpislilbiie.313..1ffi«F.  voU 
•Harmotorae,3I8..4ni!rf.44 

4-45. 

9-3—3-3 

Rbc.  135°  10'. 

iperf. 

a- 4— 2-5. 

Red. 

lip. 

•Phillipaile,319.Anw.ijp(< 

•Ea«cirlcCalsmiae,208. 

4-5. 

3-»2. 

Reel. 

4-5— 5, 

33-35. 

Bbc,  1030  53'. 

Mperf. 

4-75. 

a-25— 2-4  Recl.«:e=90=40' 

S.ipcrfl 

Eachroile,  258.           Priin. 

2-3— 3  4.  IRbc,  117°  20', 

M  diet. 

Haliolite,307.   VoU.anyg. 

4-5— 5-5. 

2-1— as,  Rbc,  9P  10', 

Mperf. 

" 

4-B— 4-3,  Bbc,  e:e=97''50' 

Imp. 

•Herderile,  171.        Prim. 

5. 

2  9-31,|Rlx.-,  115°  53'. 

Imp, 

•Trlphyliiie,231.      Prim)      " 

36.          IRbp,   1330, 

Pperf. 

Mesotype,  30S.  Amyc.  ro/c.  5— 5-5. 

3-3— 2-3.  |Rbc.  91''28'. 

Mperf. 

-»  dist.  fa  ind. 

•Complonile,315.Vu?c.oDi¥       " 

2-3—2-4,  |Hect. 

Brown  Iron  Ore,  451. 

39— 1-1.  Rbc.  130=40'. 

e  rather  dist. 

Wolfram,  436.          PHm. 

7-1— 7-.I.  lRcc(-!:':e-=101=B 

Mperf, 

•Scoledle,309.  VoU.amyg. 
Lwalile,  337, 

5—6. 

2-3— 2-3-;Rbc.  91=- 25', 

3—3-1,     iHbc.  9P30'. 

Ind, 

•ElicoUie,  343,          Prim. 

5-5— G. 

S-5— 3-7, 

Rbc.  113°. 

M  and  P, 

•Broofcile,  417. 

Rbc.  100°. 

YenSlc,450.                 PHia. 

3-8-^-1, 

Rbc.  113=37'. 

BpodumGae,  360.        Prim.Gb-Z 

3-1—3-2, 

Rbc.  93=  nearly. 

M. 

Poly>iiigiiile,43l.      Prim.'      " 
PrehDile,  333,  Amyg.prim.  G— 7. 

47-49, 

ilecl. 

Ind. 

2-8—3.    iRhc.  99°  30-. 

P,  diBi. 

•Humile,  40e.              Volt 

6-5—7. 

iRbc,   130°. 

e 

•Chrysolile,393,  VolcJ/auiU 

33-3  5, 

Red. 

Mandidisl. 

lolile,  395.                 Prim 

7-75. 

2-55—3-7 

Rbc.   1200. 

Ind. 

Slaurolide,  411.         Prm 

30—3  8. 

Rbc.  129"  31'. 

i  ind. 

Andalnsite,  373.        Prim 

7-5. 

3-1—335 

Rbc,  !ll°  33', 

Mdisl. 

•  Osiraniip,  413. 

7-8. 

43-4  4. 

Rbc,  96°, 

rind. 

•Porslerile,391.         Visitv 

7-5-a. 

Rbc.  138°  54', 

Pperf! 

Topaz,  390.               Prim. 

8, 

34— 3-G, 

Rbc,  134°  19'. 

ik'- 

Chrjfsoberyl,  383.      Prim. 

8-5. 

3&-38. 

Rect. 

CLASS   TRIHETRICA. 


Ill 


Ctf/^r,  Diapkttumtift  ire. 


Lmttrt. 


Vit. 

Vit. 

Vit. 

Vit. 

Vit. 

Vit 

Vit 

Vit 


.  .  res. 

. .  p'rly. 

;  e  subp'riy. 
M.  p'rly;  vit. 
Ad.  and  p*rly. 


Res.  glim. 

Ad;  vit;  res. 

Res. 

P-rly. 

Vit. 

Vit.. p'rly  Ares. 

Vit..  p'rly  &  res. 

Ad  . .  vit  &  p'rly. 

P'rly  and  vit. 

Ad.  vit. 

Ad.  res. 

Vit . .  res. 

Silky  or  p'rly. 

Vit. 

P'rly..  vii  Ares. 

P'rly  and  vit. 

Vit— res. 

Vit,  snbad,  res. 

Res. 

i  p'rly,  M  vit. 

Vit. 

Vit. 

Vit,  p'rly. 

Vit . .  p^rly. 

Vit. 

Vit. 

Vit . .  res. 

Vit. . .  subres. 

Vit. 

Vit. 

Ad . .  sabmet. 

Submet. 

Vit . .  p'rly. 

Vit. 

Res.  or  oily. 

Met-ad. 

Submet. 

P'rly. 

Submet,  splend. 

Vit,  P  p'rly. 

Vit. 

Vit. 

Vit. 

Vit,  subres. 

Vit. 

Vit. 

Vit  splend. 

Vit. 

Vit. 


C.  w:  St.  w:  Trp — trl:  Lam.  flex. 

C.  w :  Taste  saline  and  cooling.    Deflagrates  on  burning  coals. 

C.  w :  T.  saline  and  bitter. 

C.  w :  Trp— trl :  T.  a.stringent,  metallic,  very  nauseous. 

C.  w :  Trp :  T.  saline  and  biuer ;  wholly  soluble  :  EffloresKScnt. 

C.  and  St.  light  b— gn  :  Sbirp— trl. 

C.  w ;  rdh,  bnh  :  St.  w :  Sbtrp— trl :  Fusible  in  flame  of  a  candle. 

C.  gyh-w:  St.  w:  Trp— trl. 

C.  gnh-w,  dark  gn:  St.  w:  Sbtrl — op. 

C.  w ;  peach-blossom-red,  ash-gy :  St.  w :  Trp— Irl. 

C.  btwn  cochineal  and  hyacinth-r ;  lemon-jrw  on  exposure :  St.  brick- 
red:  Sbtrl — op. 
C.  w,  gyh,  ywh,  gnh,  bh,  asb-gy :  St.  w:  Trp— «btrl. 
C.  deep  verdigris  or  bh-gn :  St.  gnh-w :  Trl. 
C.  jrwh-w,  rdh-w :  St.  w :  Feebly  trl— op. 
C.  deep  rose-r :  St.  w :  Trl. 
C.  w :  ywh :  St.  w :  Trp — trl. 
C.  w,  sky-blue :  St.  w :  Trp— trl. 
C.  gn,  bn :  St.  olive-gn — ^bn :  Sbtrp— op. 
C.  w :  St.  gyh-w :  Trp— trl. 
C.  some  shade  of  gn :  St.  pale-gn :  Sbtrp — sbtrl. 
C.  w,  gyh,  bnh :  St.  w,  gyh-w :  Trp— trl :  Brittle. 
C.  w,  ywh-gy :  St.  w:  Sbtrp — trl. 
C.  gyh-w,  ywh-w :  St.  w :  Trl :  Lam.  slightly  elastic. 
C.  light-gn,  w :  Trp — ^trl. 
C.  w,  gn,  b,  yw,  bn :  St.  w,  gyh-w:  Trl. 
C.  w ;  3rwh,  r,  bnh :  St.  w :  fcfctrp— trl. 
C.  w;  gyh,  ywh:  St.  gyh-w:  Tip— trl. 
C.  leek-gn,  liver-bn:  St.  w:  Sbtrp — sbtrl. 
C.  emerald-gn,  bkh-gn:  Trp. 
C.  dark  olive-gn  :  St.  olive-gn :  Sbtrl. 
C.  and  St.  w:  Trp— sbtrl. 

C.  w;  gyh,  ywh,  rh,  bnh :  St.  w :  Sbtrp— trl.  Crystals  often  cruciform. 
C.  w;  rdh:  St.  w:  Trl — op. 
C.  w  ;  b,  gn,  y.  bn :  St.  w :  Trp— trl. 
C.  w;  bnh,  rdh:  Si.  w  :  Tip — ^trl. 
C.  emerald-gn :  St.  pale-gn :  Trp — trl. 
C.  w;  ywh,  rdh,  gyh:  St.  gy:  Trp — trl. 
C.  y,  pale  ywh-bn,  ywh-w:  St.  w :  Trl. 
C.  ywh-w,  gnh-w  ;  St.  w :  Trl. 
C.  gnh-gy;  bh:  St.  gyh-w:  Trl — sbtrl. 
C.  w;  gyh,  rdh  :  St.  w — gyh-w:  Trp — trl. 

C.  w;  ywh,  gyh,  rdh:  St.  gy:  Trp — ^trl.  [transmitted  light. 

C.  3nvh-bn,  bkh-bn :  St.  ywh-bn  :  Strp— op :  Trp.  cryst.  blood-r.  by 
C.  dark  g>'h-bk,  bnh-bk :  St.  dark  rdh-bn  :  Op. 
C.  and  St.  w:  Trp— trl. 
C.  b :  St.  w :  Sbtrp — op. 
C.  dark-gn;  bh,  gyh,  bnh;  brick-red:  St.  w. 
C.  hair-bn,  orange-yw:  St.  ywh-w:  Trl — op. 
C.  dark  gyh-bk,  nearly  iron-bk:  St.  gnh,  or  bnh-bk:  Op. 
0,  gyh-gn,  fiHtth-w,  gyh-w:  St.  w :  Trl — op. 
C.  bk :  St.  dark-bn :  Opaque. 

C.  light  gn — w:  St.  w:  Sbtrp— trl :  Often  aggregated  in  glob,  shapes. 
C.  ywh-w,  rdh-bn :  Trp — trl:  Brittle :*Cryst. small;  from  Vesuvius, 
C.  gn,  light-bn :  St.  w :  Trp— trl. 
C.  light-b  ;  bkh,  ywh,  gyh:  St.  w:  Trp— trl. 
C.  rdh-bn,  bn,  bk  :  St.  w :  Trl— op ;  usually  the  latter. 
C.  flesh-r,  pearl-gy:  St.  w:  Sbtrl— op:  Tough. 
C.  clove-bn;  very  brittle. 
Colorless :  St.  w  :  Trl. 
C.  pale  y,  gn — w :  St.  w :  Trp— sbtrl. 
C.  gn;  ywh,  gyh :  St.  w :  Trp— trl. 
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SECTION  II.       LUSTKE  METALLIC. 


tf-mt.  ./-f^KU.. 

?i5t 

•Siemberglie.  M3.    SiiTtr 

i-fsT 

Rbc.  iiyao'. 

Peml 

•Graphic  Telluriam,  "m. 
Gold. 
*Auro.Tellurile,  461. 

1-5— 2. 

5-7-5'e. 

Rbc.  107°  44'. 

M  perf !  P  perf. 

10- 6-10-7 

Bbc.  105=  30'. 

Ind. 

*Qray  Antiinony,  513. 
Pyrolcisile,  443. 
*A])[liiioi<ial  Sulpburet  ol 

3. 

4-5—4-7. 

Rbc.  90^  45'. 

jfa"'"^ 

a-25. 

4-8—5. 

Rbc.  93=  40'. 

5-5—5-6. 

Mperf. 

Silver,  fi  10. 

•BrVule  Silver  Ore,  509. 

6-5—6-6. 

Rect.  <:«=91o. 

Sperf.    P. 

6-2-6'3, 

Rbc.  115'  39'. 

imp. 

5-5—5-8. 

Rbc.  101"  ao-. 

Pperf.  Mind. 

Vitreous  Copper,  WW. 

9'5-3, 

5-5—5-8. 

Rbc.  119=35'. 

Mind. 

•BoumonitB,  499. 

5'7— 5'9. 

Rect. 

Imp. 

•Newkirkiie,  446,    Rtdht- 

3-3-5. 

3-9—39. 

Rect. 

•Zinkeoile,  514.  Anlinony 

3-5- 

5-3-54. 

Rbc.  130=  ag*. 

None. 

•Anlimonial  Silver,  474. 

3-5-4. 

9-4— 9-8. 

Rbc.  130=1 

Pdia. 

ManRaoilt-,  441. 

4—4  5. 

43-44. 

Rbc.  9a°  40-. 

i. 

firown  Iron  Ore,  451. 

5—5-5. 

3  9-4  1, 

Rbc.  130°  40-. 

eraiherdist. 

■Wotfram,  436,          Prim-. 

T 1-7-4. 

Recl.s';«'=i0l»6 

Mperf, 

Leucopyrile,  482, 

7-3-7-4. 

yeniLe,4W- 

S5— 6. 

3-8—4-1. 

Rbc.  112°  37'. 

Columbiie,  434.         Prim. 

5—6. 

5-9—8. 

Rect. 

Ind. 

Miapickel,  48.1.         Prim. 
While  Iron  Pyrites,  490. 

61— 63. 

Rbc,  111°  la-. 

M. 

6-6-5. 

4  6— 4-9.  Bbc.  107"  36'. 

M- 

•PolymWiiiw,431.     Prim 

B5. 

4-7— 4-9.iRecl. 

Ind. 

CLASS    MONOCLINATA. 


LUSTRE  UNMETALLIC. 


fCobalt  Bloom, 
ViTianiie,  aj3. 
•Realgar,  536. 
Copperax,  154. 


*6or. 


,134- 


Rbdl,  101°  19', 

Mpetf.^ 

!^0-3 

Rbdl.  134°  51'. 

.2-6—37. 

Rbdl,  125°  18', 

Rbc.  74°  36', 

18—19. 

Rbc.  83°  30', 

Pperf. 

Rbdl-  113°  8', 

Pperf.M&Tirap. 

Irfpe.f, 

1-716. 

Rbc.  93°  30-, 

Rbc.  119°  56'. 

M.*^ 

|2G— 3-B. 

Rbdl,  96°  46'. 

Pem! 

,2-8—3. 

Bbc.  130°, 

Pemi 

31-32. 

Rbc.  111"! 

,53-54. 

Rbc.  86°  4: 

Mimp. 
iperff 
M  perf;  P  disl. 

1-9-2, 

Rbc.  68°  50'. 

68— 6-5. 

Rbc.  69°  40', 

Pperf. 

•Botryogen.  161. 

■•Pharmawliie,  174, 
Common  Mica,  298. 
Jobannile,  160, 
•Miargyrile,  533, 
•Dyoiyiite,  237.  Uaderet. 
•Oay-Lussite,  139, 
*  Les  dhi  1 1 1 1  e,S36  .Leadorti. 


t  The  angle  given  is  M  :  M,  when  ibe  prinuuy  la  ihe  obliqae  rhombic  prism,  uld 
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C.  dark  pinchbeck-ha:  St.  bk:  Lam.  flex,  like  tiu-lbil.    Sectile. 

C.  and  St.  steel-gy ;  very  sectile. 

C.  silver-w— bras»-]rw :  St.  similar :  Rather  brittle :  Opaque. 
C.  and  St.  lead-gy  . .  steel-gy ;  tarnishes :  Sectile ;  very  fusible. 
C.  iron-bk,  bh :  St  bk :  Opiaque :  Somewhat  sectile. 
C.  light  steel-gy . .  silver-w. 

C.  and  St.  leadgy :  Opaqne :  Sectile :  Fusible  in  flame  of  candle. 

C.  and  St.  iron-bk :  Sectile. 

C.  and  St.  steel-gy :  Sectile. 

C.  and  St.  bkh-lead-gy ;  tarnish  b,  gn :  Very  sectile. 

C.  and  St.  steel-gy,  bkh-gy.    Brinle. 

C.  brilliant  bk :  somewhat  sectile. 

C.  and  St.  steel-gy. 

C.  and  St.  silver-w — tin-w.    Not  malleable. 

C.  dark  steel-gy,  iron-bk :  St.  rdh-bn,  bk :  Brittle. 

C.  bkh-bn,  ywh-bn :  St.  ywh-bn :  Sbtrp— op. 

C.  dark  gyh-bk,  bnh-bk:  St.  dark  rdh-bn:  Brittle. 

C.  silver-w,  steel-gy :  St.  gyh-bk :  Briitle. 

C.  nearly  iron-bk,  dark  gyh-bk:  St.  gnh-bk, bnh-bk :  Op. 

C.  gyh,  bnh,  bh-bk :  St.  bn,  rdh-bn,  bnh-bk:  Brittle. 

C.  silvei-w,  steel-gy:  St.  dark-gy:  Brittle. 

C.  pale  bronze-yw;  gyh,  gnh  :  St.  gnh-bk,  bnh-bk:  Brittle. 

C.  bk  :  St.  dark-bn.    Fracture  conchoidal,  brilliant.  ^___ 


CLASS    MONOCLINATA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


Coior^  Diapkttneitif.  Sre. 


net. 
it. 


it. 
A, 


*s. 


C.  cherry-r :  St.  bnh-r :  Trl— sbtrl :  Sectile. 

— vit.  C.  r ;  gyh :  St.  paler :  Trp — sblrl.    Lam.  flex,  in  one  direction. 
C.  b,  gn;  indigo-b:  St.  b,  bn  :  Trp— trl.    Lam.  flex. 
C.  bright-r:  St.  orange-yw — aurora-r:  Sectile. 
C.  gn ;  wh :  St.  w :  Sbtrp— trl :  T.  sweetish-astringent  and  metallic. 
C.  w;  gyh,  ywh:  St.  w:  Trp — trl :  Tasteless:  Very  sectile.     \h\e, 
jC.  w ;  gyh,  gnh ;  ywh.  on  exposure  :  St.  w :  T.  sweetish-alkaline,  fec- 
C.  deep  hyacinth -r;  ochre-yw:  St.  ochre-yw:  T.  slightly  astringent. 
C.  w,  g>'h,  rdh:  St.  w :  Trl— op. 
C.  various :  St.  w — gy :  Lam.  lough,  highly  elastic. 
C.  emerald-gn,  apple-gn  :  St.  ywh-gn:  Trp — op.  T.  slightly  bitter. 
C.  iron-bk :  St.  dark  cherry-r :  Sbtrl — op. 
C.  gnh-w,  ywh,  gyh :  St.  w :  Trp— trl. 
jC.  w  :  Trp :  Veiy  brittle :  Partially  soluble. 
|C.  w;  ywh,  gnh,  gyh:  St.  w :  Trp— trl. 

m  it  is  the  right  rhomboidal  prism. 
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DETESHtKATIVE  HINBBALOOT. 


■^Trona,  141. 
•Qlaubf  rite,  1S3. 
•Apbanesile,  253. 
Cupreous  Anglefiile,  349. 
Lead  ore. 
•Vauque Unite,  £17.    Lead 


per  BTU. 
Bine  Malachite,  aM. 
*Huraulile,  316.        Gran. 
Barjto-calclie,  190. 
•Broniile,  3011. 
•Tiu-neritE,  3T9.        Prim. 
PseudomBUcliile,  9G1, 


•Btewsterite,  3 

ba[hDlii«,39G.  Amye.jiriiit. 
•Wagnerite,  170. 
Anihopbyliiie,  3G5.   Priwt. 
Bphene,  415.  Prim. 

Wolfram,436.  Prim. 

Hornblende,  304.     PriM., 
voir.,  if^. 

Pyroiene,  361.        Prim., 

*AvrwecUoQite,367.  Pfw! 
•.Efchynite,  428.  Prirn. 
•Acmite,  370.  Prim. 

Feldspar,  'i\b. 

■  Anblygon  i  te  ,3Tl .  aranOt 
•Wilhamite,  369.      Trap. 
EyperslbeDe,  30d.      Prim. 
•Hetepoiile,  215. 
•Bntcite,  405.  Prim. 

aidole,  368.  Prim. 

jurite,  393.  Taleost  rock. 
SpSdiunene,  360.  Prim. 
Gadolinite,  427.  Granite. 
Euclasc,  381.  Prim. 


Harimai. 

S,.  Or.r. 

*M- 

.i-IIO. 

2-7- 3-!>. 

4-1— *-3. 

S-3-5-5. 

5-5— 5-9. 

6-6-1. 

35-4. 

»I5— 23 

3-3. 

" 

4—41. 

3-5— 4  85 

3-8—3-9. 

Bboul  4. 

^3— 33. 

4. 

1-6-3-7- 

4-6. 

33-33. 

45-5. 

431-43 

4a-^-3. 

5—5-5. 

2-1—3-5. 

<i 

a-95— 3. 

3-32- 

31-32, 

3-4— 3-5- 

6. 

7155. 

5-6. 

39-33. 

39-34. 

X 

34-35- 

51-5-6. 

b-5-S. 

3-3—34. 

G. 

3-3—2-6. 

« 

3^1. 

31-33 

33-^-4. 

33-36. 

6—6-5. 

34—33. 

6-7. 

1-8— 3-5. 

6-7. 

3-49. 

65-7. 

31—32- 

" 

4-4  3. 

T5. 

39-31. 

Rbdl.  103=  15'. 
Rbc.  83°  20'- 
Rbc.  560. 
Rbdl.  95°  45'. 


'  Mperi.       

Pperf. 
Peiii. 
HandTperfl 


Rbc.  aSoSO-. 
Rbc.  117"  SO". 
Rbc.  106=54'. 
Rbe.  94'. 
Rbc.  96°  lO-. 
Rbc.  148=30'. 

Rbdl.  930  40'. 

Rbc.  77°  30-. 
Rbc.  95=  35'. 
Rbc.  134=  aO'. 
Rbe.»:n=136o8' 
Rbc,  98=  12*. 
Rbc.  134=  30-. 


Rbe.  133=  56'. 
Rbc.  137=. 
Rbc-  86°  56'. 
Rbc.  130=.  P  :  T 

=67=  15', 
Rbc.  106°  10-. 
Rbdl.  116=40'. 
Rbc.  93=  30'- 
Rbc.  (cli-avaw.) 
Rbc.  112°  1*1 
Rbdl.  115°  34'. 
Rbe.  140°. 
Rbc.  93°. 
Rbc.  115=1 
BbdL  130=  SfK. 


Mperf. 

Pern. 

jandf. 


M  peif  t,  f  some- 

limes  perf. 
Mdisl. 


Mind. 

P  perf,  ^  less  s» 


SECTION  II.       LUSTRE  METALLIC. 


•Pleiible  Sil7er  Ore,  SSS.Ivery  softl  iRbdl-  195= 

•Miargyriie,  533.  3— 3-5.     5-3— 5-4,  Rbc.  86=  4'. 

"Wolfrain,  436.  |5— 5  5.    ItI— 7-9.|Rbe.  98=  IS", 
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VS 
Vit 
PVly. 
Ad,  vit. 

Ad. 

Ad. 

P  p*rly,Mvit. 

Sabp'rly,  vit. 
Ad . .  vit. 

Vit. 

Vit. 

Vit . .  res. 

Met-p»rly— p'rly 

Ad. 

Ad . .  vit. 

Vit 

P'rly,  M  vit. 

Vit. 

P'rly — sabmet. 

Ad;  res. 

Met-ad— sabmet 

Vit,  p'rly. 

Vit ..  res.     • 

Vit 

Res,  sabmet. 
Vit  res. 
Vit; . .  p'rly. 

Vit . .  pVly. 

Vit. 

P'rly ;  . .  met 

Res. 

Vit . .  res. 

Vit . .  p'rly. 

Vit 

Frly. 

Vit . .  res. 

Vit. 


CW#r,  Diafkmmtitf^  4rc. 


C.  w ;  ywh:  St.  w:  Trp— trl :  Taste  sharply  alkaline. 

C.  ywh-w,  gyh-w:  Si.  w:  Sburp— ^rl :  T.  feebly  saline  and  astring. 

C.  dark-gn  . .  b:  St  bb-gn:  Sbtrl. 

C.  azare-b:  St.  pale-b:  Trlr-sbtil. 

C.  dark-gn ;  nearly  bk:  St.  siskin-gn,  bnh :  Sbtrl — op. 


C. 
C. 

C. 
C. 

C. 
C. 
C. 
C. 
C. 
C. 

c. 

c. 
c. 
c. 
c. 
c. 
c. 


bright  r:  Stonnge-yw:  Trl:  Seciile. 
w ;  r,  g,  bnh :  St.  w :  Tip— sbtrl. 

w ;  ywh,  gyh :  Trp— -trl.    Soon  opaqae  on  exposure, 
gn:  St.  paier-gn:  Trl— sbtrl. 


azare-b:  St  pale-b:  Trp— sbtrl. 

rdh-jrw;  Tip. 

^  t  Ky*>i  y  vn,  gnh :  St.  w :  Trp— trl. 

dark-gn,  on,  bronze-like,  ash-gy :  St.  gyh-w  and  gyh-gn.  Foliated* 


y,  bn :  St.  w,  gyh-w:  Trp — trl. 
gn:  St  paler  gn:  Trl— sbtrl. 

w;  gnh,  ywh,  rdh:  Trl:  St  w. 

■^J  ywh, gyh:  Tm— trl. 

y ;  gyh :  St  w :  Trl. 

ywh-gy,  bnh-gn,  clove-bn :  St  w :  Trl — sbtrl. 

bn,  bk,  y ,  gyh,  gnh :  St  w :  Trl — op. 

dark-gyh  or  bnh-bk :  St.  dark  rdh-bn :  Opaqae. 

gn,  bn,  bk,  w :  St  gyh-w :  Sbtrp— op. 


C.  gn,  bn,  gy,  w,  bkh :  St  w— gy :  Trp— op. 

C.  bk  :  Opaqae. 

C.  bk,  dark  bnh-3rw :  St.  dark-gy,  nearly  bk :  Trl— op. 
C.  bnh-bk,  ywh,  gnh:  St  pale  gnh-gy :  Sbtrl— op. 
C  w,  gy;  gnh,  rdh;  bh:  St  w— gy :  Trp— sbtrl. 

C.  pale-gn ;  w :  St.  w :  Sbtrp— trl. 

c.     -^ "^ 

C. 
C. 
C. 
C. 
C. 
C. 
C. 

c. 


lie  lustre, 
yw,  bn,  r7'apple-gn:  St  w; 'slightly  jrwh:  Trl— sbtrl. 
gn ;  yw,  gy,  rdh-w :  St.  gy — w :  Sbtrp— trl. 
apple-gn ;  often  speckled :  St  gyh-w :  Trp — trl. 
ywh-w,  gnh-w :  St.  w:  Trl— «btrL 
dark  gnh-bk :  St.  gnh-gy :  Sbtrl— op. 
pale  mountain-gn,  bh,  w :  Trp— sbtrp :  Fragile. 
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Met 

Submet-ad. 

Sabmet. 


C.  externally  nearly  bk:  Lam.  flex. 

C.  iron-bk :  St.  dark  cheriy-red :  Very  sectile. 

C.  dark  gyh-,  or  bnh-bk :  St.  dark  rdh-bn :  Opaque. 


CLASS    TRICLINATA. 


Blue  ViiFi5r,T67r 

Bchillcc  Spar,  299.  Surpei^  3 

Tabular  Spar,  359. 
•Babiiigtouiie,34J3.Crii 
•Lalrobile,  349.         P' 
Kyaaito,  374.  F' 

•Pericline,  346.         Pi 

Albite,  317.  P: 

•Anorthiie,  346.  I 

b 

Lftbradoriic,  314.     Pr 
■•AllMiie,  423. 
Manganese  Spir,3b6.F 


4— D. 

(( 5-5— e. 

1.  5- 5— 6-6. 

«.5-7. 


S-7. 
6-5-7. 


"  -i-i—i-S. 

36—2-7. 

9-7-2-9. 
34—3-5, 
37— fl-8, 
35—3-7. 

a-5— B-& 

3-6—3-7. 

»65— 9-7 

2-65—3-9 

4-^-1. 

3-4—37. 

34-3B. 

3-a-3-3. 


F:M,P:T.JI:i:'\ 

109"  32-,  138"  ar, 

119"  2'. 
M:TbeiWMiiI35° 
inci  HS-'. 

w.ise'igs'is' 

W=34',BSo,  IIS'SO- 
91''a',98=30',93''30' 
"1°   15-,   100"  60', 
106"  16', 
:=   19-,   U40  45', 
120"  18'.  ■ 
;o30',115'>5',117» 
53'. 
94°   12',   llO"  57',  1 
'  17"  38'. 
30-,  119°,  1150. 
M  :  T-1160. 

SI",  1120  30", 

Tl'SO-.TSoiO-.W" 

M'. 
134"  40',  115=  IT', 


Folialed. 

iPperf. 
P,  M,  T. 

M  dist. 


■  and  T  pcrf. 
'  perf,  M  and  T 


P  and  M. 

P  perf. 

CieavB£e   ia  i 
direviicms. 


CLASS   TETRAXONA. 


SECTION  t.      LUSTRE  VNHETALLIC. 


Nitiale  of  Soda,  15*2.  |-5-^3. 

•WhiiB  Copperas,  185.       |      " 
•Copper  Mica,  965.      Can.  3. 
Black  Mica,  397.        [or 
■Light  Rrd  Silver,  534. 
•Cinnabar,  635. 
Pinile,  289.  Prim, 

"Cronslcdlile,  237 
•Dark  Red  Silvc 
■Vanadate  of  Lead,  213. 
Lead  ere 
Caleareoos  Spar,  180. 
■PaWimile,  290, 

•Mimclene,  241.  I^adnri     .  ,_     _ 
■Carbonate  of  Line   and  3— .3-6. 

Soda.  Id4.  I 

•Dreelite,  192.  3-5 

•Diallofite,  213, 
"  ■       ■     ■"  ^-5 


3-5—3. 


3-5— 3-7. 
3-8—3. 

5-4— 5-55 
T8— 8-1. 
2-7-2-8. 
33—3-4. 
6-75— 6-9 
66—7-5. 


Rlidn   100°  33-. 

HeiaR. 

Rbdn.  69^  SC. 

Hei. 

Rbdn,  170°  3G'. 

Rbdn.  71"  47'. 

Hex. 

Rbdn. 

RbdD.  108°  18'. 


J.  2-75— 35 


a  perf. 
1  eminent. 


Doltoaite,  1 


13-5—4. 


:-2— 3-4.  Rbdn.  930  or  94»,     Rind, 
3-5—3-6.   Rbdn.  106°  61'.         R. 
3-6—3.    IRbdn.  106"  16'.       iRperf. 


CLASS    TRICLINATA. 


ViT 

Met-p*rly — viL 

Vit . .  p'rlj. 
Vit,  splend. 
Vit. 
P'rly— vit. 

Frly;..vit. 

Vit . .  p'rly. 

P'rly . .  vit 

Frly,M&Tvit. 
Submet — res,  vit. 
Vit. 

Vit,  splend. 

Vit,  splend. 


CoUr^  Diufhtauitg^  4rc. 


C.  sky-blue:  St.  w:  Sbtrp— trl.    Taste  met.  astring^ 

C.  dark-gn,  pinchbeck-bn :  St.  gyh-v,  ywh.    Sbtrl. 

C.  w;  gyh,  rh,  jrwh,  bnh :  St.  w:  SbCrp— sbtrl. 

C.  dark  gnh-bk ;  Trl— op. 

C.  pale>red  or  pink.    Sbtrl— op. 

C.  D,  w,  gnh:  St.  w :  Trp— trl.    Crystals  usually  long  and  thin. 

C.  w;  ywh,  rdh:  St.  w:  Sbtrp— «btrl. 

C.  w  J  gyh,  rdh,  bnh :  St.  w :  Trp— ebtrl. 

C.  w:  St.  w:  Trp— trl. 

C.  w ;  gyh,  rdh,  bnh :  bh.  and  gnh.  iridescence :  St.  v :  Sbtrl. 
C.  bnh-,  or  gnh-bk ;  St.  gnh-gy :  Sbtrl— op. 
C.  pale  flesh-r :  St.  w :  Trp— op :  Becomes  bk. 

C.  gnh-gy  or  hair-bn :  Trl — sbtrl. 


on  exposure. 


C.  clove-bn,  bh,  gyh,  gnh :  St.  w.   Trp— trl.    Cr]rstals  very  flat  and 
acute. 


CLASS  TETRAXONA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


Color ^  Diaphaneity^  ire. 


iMstre. 


Vit 

a  p*rly,  R  vit. 

PTly,  submet. 

Ad. 

Ad . .  met. 

Res.  p'rly ;  glim. 

Vit.  splend. 

Met-ad. 

Res. 

Vit 

Res ;  . .  vit. 

Res. 

Vit 

P'rly. 

Vit . .  p'rly. 

Vilp-p^rly. 


C.  w  :  St  w  :  Trp :  Taste  cooling.  Deflagrates  on  coals. 

C.  w,  pale  violet :  Taste  astringent  and  metallic,  nauseons. 

C.  gn  :  St.  gn,  paler  than  color :  Trp — trl :  Sectile. 

C.  dark  gn,  bn,  nearly  bk :  St  gyh-w :  Thin.  lam.  elastic. 

C.  cochineal-red :  St.  r :  Sbtrp— sbtrl. 

C.  cochineal-red — lead-gy :  St.  scarlet-red.    Lam.  easily  separated. 

C.  bnh-vw,  straw-3rw ;  pearl-gy,  rdh-bn :  St.  gyh-w :  Sbtrl— op.  Brit 

C.  bnh-bk :  St.  dark  leek-gn  :  Opaque  :  Lam.  elastic. 

C.  iron-bk— coch-r:  St.  coch-r:  Trl — op:  Sectile. 

C.  straw-yw — rdh-bn  :  St.  w  :  Opaque. 

C.  w,  gy,  rdh,  vwh :  St.  gyh-w :  Trp — trl. 
C.  gn ;  . .  bnh,  bk :  St  gyh-w :  Opaque. 
C.  pale  yw — light  bn :  St.  w  :  Sbtrp— opaque. 
C.  w — gyh,  3rwh :  St.  w :  Trl — trp. 

C.  and  St  w. 

C.  rose-r  j  bnh :  St  w :  Trl— sbtrl.  [curved  fiices. 

C.  w ;  gnh,  rdh,  bnh :   St.  w— gy :  Sbtrp— trl.    Cryst.  often  with 
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Ankerite,  133. 
Spathic  Iron,  311. 
Pyromorphiie,  241. 
•M^u-gante,  296.        Prim. 
•Lcvyne,  324.  Trap. 

Flacerine,  195.  Prim. 

Chal>a2ite,323.  Amy.4'prim 
Gmelinite,  325.         Amyg. 
♦Beudantite,  550. 
•Pyrosmalite,  226.     Prim. 
Rhomb  Spar,  185. 
•Alum  Stone,  166.       Vole. 
Apatite,  169. 
•Dioptase,  257. 
Calamine,  207. 
Troostlte,  357.  Prim. 

•Cerite,  421.  Prim. 

*Nepheline,  341.  VoU. 

•Eudialyie,  410.         Prim. 
auartz,  397. 

Tormaline,  379.  Prim. 

Beryl,  380.  Prim. 

♦Phenacite,  382.  Prim. 

Sapphire,  387.  Prim. 


UardHtsM. 

8p.  Orm. 

3^-4. 

2-9—32. 

(( 

37-^9. 

It 

6  5—71. 

3-5— 4-5. 

3—31. 

4. 

215— 2-2 

(( 

4-7. 

4—4-5 

2-2^1. 

it 

(C 

2—2-2. 

tt 

3—31. 

It 

3—3-2. 

5. 

2-fr--2-8. 

cc 

3—33. 

tl 

3-278. 

tl 

43—4-5. 

55. 

3-3-1. 

(C 

4-912. 

6. 

2-4—2-6. 

tt 

285-2-95 

7. 

26—2-7. 

7—8. 

3—31. 

7*5-8. 

2-6—2-8. 

tc 

2-9—3. 

9. 

39. 

Rbdn.  106O  Id'. 

Rbdn.  lOTo. 

Hex. 

Hex. 

Rbdn.  790  29/. 

Hex. 

Rbdn.  940  46". 

Hex. 

Rbdn.  920  30'. 

Rbdn. 

Rbdn.  1070  22^. 

Rbdn.  920  W. 

Hex. 

Rbdn.  1260  17'. 

Rbdn.  1070  40'. 

Rbdn.  1150. 

Rbdn. 

Hex. 

R.  730  40'. 

Rbdn.  940  15^. 

Rbdn.  1330  26. 
Hex. 

Rbdn.  1150  25'. 
Rbdn.  860  6'. 


CUmtmgt, 


IT 

Rperf. 

M  ind. 

Ppcrf. 

Rmd. 

P. 

Rind. 

Imp. 

a  perf. 

a  em. 

Rperf! 

a. 

Imp. 

R. 

Rperf. 

eperf. 

Imp. 
a  perf. 
Imp. 

Ind. 
Pind. 
R. 
a  perf 


SECTION  II.      LUSTRE  METALLIC. 


Molybdenite,  524.      Prim. 
Plumbago,  547. 

•Molybdic  Silver,  511. 
•Telluric  Bismuth,  527. 
♦Native  Tellurium,  472. 
♦Cinnabar,  535. 
•Dark  Red  Silver,  533. 
♦Polybasite,  508. 
•Zinkenite,514.  AiUim.ores 
•Native  Antimony,  473. 
•Native  Arsenic,  475. 
Magnetic  Pyrites,  4€0. 
Ciichtonite,  455.       Prim. 
•Antimenial  Nickel,  478. 
Specular  Iron,  452. 


•Mohsite,  456. 
Iridium,  460. 


Prim. 


1-1-5. 

4-5-4-8. 

1—2. 

2-0891. 

Soft. 

7-2—8. 

2. 

7-5—7-6. 

2—2-5. 

5  7—61. 

tt 

7-8—8-2. 

2-5. 

5-7—5-9. 

2—3. 

6-2—6-3. 

3—3-5 

5-3—54. 

(( 

6-6— 6-a 

3-5. 

5-65—6. 

35—15. 

4-6-4-7. 

5—55. 

4-4—4-6. 

5-5. 

5-5—65. 

5—53. 

6-65. 

6—7. 

19—21-5. 

Hex. 
Hex. 

Rbdn. 

Rbdn. 

Hex. 

Rbdn.  7P  47'. 

Rbdn.  108°  18'. 

Rbdn. 

Rbdn.  1170  15'. 

Rbdn.  1140  26. 

Hex. 

Rbdn.  6I0  20'. 

Hex. 

Rbdn.  850  58'. 

Rbdn.  730  43'. 
Hex. 


P  eml 
Pem. 

Rperf. 

Rperf. 

Imp. 

a  perf. 

R  imp. 

Ind. 

Ind. 

a  perf!   R  disl. 

a  imp. 

Pperf. 

a. 

R  and  a  ind. 

Ind. 
P. 


CLASS  TETRAXONA. 
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Luttrt. 


Vit. 

Vit . .  p'rly. 

Res. 

P  pVly. 

Vit. 

Vil :  splend. 

Vit. 

Res. 

a  p*rly. 

Vit . .  p'rly. 

P'rly  and  Vit. 

Vit..  res. 

Vit . .  res. 

Vit . .  p'rly. 

Vit . .  res. 

Ad. 

Vit . .  p'rly. 

Vit. 

Vit. 

Vit. 
Vit. 
Vit 
Vit. 


CoUr^Diapkaiuitjf^Src. 


C.  w.  gyh,  rdh,  bnh :  St.  w,  bn :  Trl — sbtrl. 

^-  7}  g7i  Ash-gy,  bn,  rdh :  Darkens  on  exposure. 

C.  gn,  bn ;  ywh,  rdh,  gyh :  St.  w ;  3rwh :  Hbtrp— sbtrl. 

C.  pale  pearl-gy,  rdh-w,  jrwh :  St.  w :  Trl — sbtrl. 

C. w — rdh:  St.  w:  Sbtrp — op. 

C.  dark  b,  r,  ywh  ;  deeper  wnen  wet :  St.  w,  or  slightly  ywh. 

C.  w,  rdh-w ;  ywh ;  St.  w :  Sbtrp— trl. 

C.  w  . .  flesh-r :  St.  w :  Trp— Irl. 

C.  bk ;  in  thin  fragments,  deep  bn  and  trl :  St.  gnh-gy. 

C.  pale  bn,  gn,  gy :  St.  paler :  Trl— op. 

C.  w,  gy,  bnh.  ywh  j  brown  on  exposure :  St.  w — gy :  Trp — trl. 

C.  w ;  idh,  gyh :  St.  w :  Trp— sbtrl. 

C.  light  gn,  wh,  bh  :  St.  w :  Trp— op. 

C.  emerald-gn,  bkh-gn :  St.  gn :  Trp— trl. 

C.  w :  gyh,  gnh,  bnh :  St.  w :  Sbtrp— trl. 

C.  pale  gn,  y,  gy,  r,  bn:  St.  w:  Trp— trl. 

C.  clove-bn,  chcrry-r :  St.  gyh-w :  obtrl— op. 

C.  w,  ywh  :  St.  w :  Trp— op. 

C.  bnh-r,  rose-r :  St.  w :  Sbtrl— op. 

C.  various :   St.  w,  eyh :  Trp— trl— op.    Crys.  mostly  hexagonal 

prisms  terminated  by  pjrramids. 
C.  b,  bk,  bn,  gn,  r ;  often  brt :  St.  w :  Interior  and  exter.  often  dif.  col. 
C.  gn ;  bh,  ywh,  w :  St.  w :  Trp— sbtrl— op. 
C.  w,  wine-yw,  rdh :  St.  w :  Trp— op. 
C.  b,  r,  gn,  yw,  bn,  gy,  w :  St.  w :  Trp— trl. 


Met 
Met 

Met. 

Met. 

Met. 

Submet — ad. 

Met-ad. 

Met.  splend. 

Met. 

Met. 

Met 

Met 

Met. 

Met.  splend. 

Met 

Met.  splend. 
Mel. 


SECTION  II.      LUSTRE   METALLIC. 

C.  and  St.  lead-^ :  Soib  paper — trace  on  porcelain  gnh :  Lam.  flex. 

C.  iron-bk,  dark  steel-gy:  St.  bk;  shining:  Sectile.  Soils  paper. 
Trace  same  as  color. 

0.  pale  steel-gy :  St.  dark  iron-bk. 

C.  pale  steel-gy.    Soils  paper.    Lam.  elast.  Not  very  sectile. 

C.  and  St.  tin-white :  Brittle. 

C.  lead-gv — cochineal-red :  St.  scarlet :  Sbtrp— sbtrL 

C.  iron-black . .  cochineal-red :  St.  coch-red :  Op.    Sectile. 

C.  iron-bk :  St.  bk :  Sectile :  Crystals  short  hexag.  prisms. 

C.  and  St.  steel-gy  :  Op. 

C.  and  St.  tin-w :  Not  ductile. 

0.  and  St.  tin-w;  tarnish  soon  to  dark-gy.  Fed  by  magnet 

C.  bronze-yw,  copper-r :  St.  dark  gvh-bk :  Tarnish :  Slightly  attract- 

0.  dark  iron-bk :  St.  bk :  Brittle :  Slight  action  on  the  needle. 

C.  light  copper-r; . .  violet:  St.  rdh-bn  :  Not  mag  :  Brittle. 

C.  dark  steel-gy — iron-bk :  St.  cherry-r — rdh-bn :  Often  iriaedly  tar- 
nished. 

C.  iron-bk :  Op. 

C.  tin-w,  pale  steel-gy :  St.  similar :  Brittle. 
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CLASSIFICATION  IL,  INDEPENDENT  OF  CRYSTALLIZATION. 

The  peculiarities  in  this  classification  will  be  elucidated  in  the 
following  sections.  The  annexed  is  a  general  view  of  the  several 
subdivisions. 

CtASSI.    EPIGiBA. 

G.  under  3-8.    Solid  individuals,  having  an  acid,  alkaline,  or  saline  taste. 

Section  1.    Fluids. 
Liquid  or  gaseous. 

Section  2.    Solids. 

Subsection  A.    Easily  soluble. 

a.  Taste  like  that  of  alum.   Color  white,  or  grayish.   No  efienrescence  with  adds. 

b.  Taste  alkaline.    Color  white,  or  grayish.    Effervescence  with  acids. 

c.  Taste  sweetish-alkaline ;  rather  feeble. 
d*  Taste  purely  saline. 


CLASS   EPIGiEA. 


SECTION  I.      FLUIDS. 


JiTams*  of  Sptcu$. 

Hydrogen,  12-2 
Carburettcd  Hydrogen,  121. 
Nitrogen,  125. 
Atmospheric  Air,  126. 
Sulphuretted  Hydrogen,  124. 
Muriatic  Acid,  129. 
Carbonic  Acid,  127. 

Phosphuretted  Hydrogen,  1*23. 
Sulphurous  Acid,  128. 
Water,  130. 
Sulphuric  Acid,  131. 


Sp.  Grot. 


00694. 

0555. 

0-9757. 

1. 

11912. 

1-2847. 

1-5245. 

1-7618. 
2-22. 
1. 
11—1-85. 


Odor. 


Empyreumatic. 

Fetid. 
Disagreeable. 

Alliaceous. 
Sulphureous. 


TaiU. 


None. 


Acid. 
Bitter. 
Intensely  Acid. 


SECTION  II.      SOLIDS. 


Subsection  A.    Easily  soluble. 
a.  Taste  like  that  of  alum.    Color  white,  or  grayish.    No  effervescence  with  acids. 


M'omea  of  Spocieo. 


•Solfatarite,  136.  Vole,  ^. 
Native  Alum,  135. 
♦Ammonia  Alum,  138. 
Magnesia  Alum,  137. 


Hardneot. 


2—3. 
2-25. 


Sp.  Oravitf. 

1-88. 
175. 


Structure. 


Fib.,  pulv.,  mas. 
I:  Effl. 
I:  Fib. 
Fib,  mas. 


Luotro. 


P'rly,  vit. 
Vit.  p'rly. 
Resinous. 
Shining. 


CLASS  EPIGiBA.  121 

e.  Taste  saline  and  bitter.    Color  white,  or  with  a  slight  tinee  of  blue  or  giecn. 
/.  Taste  saline  and  cooling.    Color  while.    Deflagrates  on  burning  coals.    Elffer- 
yesces  with  heated  sulphuric  acid. 

f.  Taste  astringent,  metallic.    Often  deeply  colored.   No  efiervescence  with  acids. 
ul»ection  B.    Solubility  inconsiderable. 

CLASS  IL    ENTOGJEA. 
G.  above  1-8.    Tasteless. 

Section  1.    Lustre  unmetaluc. 

Subsection  A.    Streak  white,  or  grayish-white. 
Subsection  B.    Streak  colored.* 

Section  2.    Lustre  metaluc 

CLASS  II.    HYPOG-EA. 
G.  under  1*8.    Includes  resinous  and  carbonaceous  minerals. 

*  A  few  of  the  species  present,  in  their  difierent  varieties,  sometimes  a  white,  and 
in  others  a  colored  streak,  and  consequently  may  be  found  in  each  of  these  subsec- 
tions. 


CLASS  I.    EPIG^A. 


SECTION    I.      FLUIDS. 


Inflammable — light  of  flame  feeble,  blue. 
Inflammable — light  of  flame  blue,  with  a  tinge  of  yellow. 
Not  inflammable — extinguishes  combustion.    Insoluble  in  water. 
Not  inflammable — supports  combustion  and  life. 
Strong  odor  of  putrescent  eggs. 

Corrosive — usually  in  solution  in  water.    Precipitate  with  nitrate  of  silver. 
Not  corrosive— extinguishes  combustion.    Soluble.    Precipitates  lime  firom  its  so- 
lution. 
Inflames  when  brought  in  contact  with  the  atmosphere. 

Efiervesces  with  carbonate  of  lime  or  common  salt. 

SECTION  II.      SOLIDS. 

Subsection  A.  Easily  soluble. 
a.  TasU  like  that  of  alum.    Color  white,  or  grayish.  No  elSfervescencR  with  acids. 


Color ^  Diaphmmeitjft  Src. 

C.  w:  Sbtrp— «btrl :  Sol.  |  weight~of  water  at  60®. 
C.  w:  Trp—til:  Sol.  16  times  weightof  cold  water. 
C.  and  St.  gyh-w :  Trp— trl. 
C.  and  St.  snow-w. 

16 


Blowpipe, 


Pus !,  int. 
Pus!,  int. 
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DETERMINATIVE  MINERALOGY. 


b.  TasU  alkaline.    Color  white,  or  yellowish.    Effenresoence  with  acids. 


M'ame*  of  Specie*. 


♦Natron,  140. 
•Qay-Lussite,  139. 
•Trona,  141. 


*Borax,  134. 


Hardntt. 


1—15. 

2—3. 
2^&-3. 


Sp.  Oravity 


1-4—15. 

1-9—2. 

2-1-2-15. 


Struetmr*. 


IV :  Etfl,  fol,  mas. 

IV:  Fol. 

IV:  Fib;  mas.. 


/> 


ViT 

Vit. 
Vit. 


Common  Salt,  142. 


c.  7V(^  sweetish-alkaline. 
a-2-5.    |l-7— 1-75.   IIV:  mas. 

d.  TasU  purely  saline. 
|2.  12-2—2-3.     |I:  Fol,  mas. 


IVit. 


e.  TasU  saline  and  bitter.    Color  white,  or  with  a  slight  tinge  of  bine  or  green. 


'Glauber's  Salt,  143. 

*Sal  Ammoniac,  149.  V.  ^c. 

♦Mascagnine,  147.       Vole. 
•Thenardiie,  144. 
•Aphlhitalite,  148.       VoU. 
*£psom  Salt,  145. 
*Reus$ite,  146. 
Nitrate  of  Lime,  151. 

Nitrate  of  Magnesia,  150. 


1-5—2. 

II 

II 

{( 

2-5—3. 
2—25. 


1-4—1-5. 
15—1-6. 


2-7—2-8. 
17—18. 
1-7-18. 


162. 

il-74. 


IV:  Effl.  crusts. 

I:  Imit, crusts,  effl. 

Mas,  pulv. 
Ill :  crusts. 
Mam,  mas. 
Ill:  Fib;  Imit;  effl. 
Ill:  Meah'effl. 
Cryst.  em.  silken 

tufts. 
jEIffl. 


Vit. 

Vit. 

Vit. 
Vit. 
Vit. 
Vit,  p'rly. 


/.  TasU  saline  and  cooling.     Color  white.    Deflagrates  on  burning  coals. 


Nitrate  of  Soda,  152. 
Nitre,  153. 


15—2. 
2. 


2—21. 
1-9—2. 


VI:  Effl. 

Ill :  Fib,  crust. 


Vit. 
Vit 


g.  7\»5/«  astringent  metallic.    Often  deeply  colored.    No  effenrescence  with  adds. 


Copperas,  154. 

*Botrvogen,  161. 
White  Vitriol,  158. 
•White  Coppeias,  155. 

•Yellow  Copperas,  156. 
•Cobalt  Vitriol.  159. 
•Blue  Vitriol,  157. 
•Johannite,  160. 


2. 

'^-2^5. 

II 

II 


2^5. 


II 


1-&-1-9. 

2-2^1. 
2—2^1. 
2-2^1. 


2-3—2^3. 
31—3  2. 


IV:  Im;  pulv. 

IV :  Imit,  mas. 
Ill :  Effl.  crusts. 
VI:  Mas. 


IV:  Imit:    crusts. 

V:  Mas. 

IV:  Agg.  cryst. 


Vit. 

Vit. 
Vit. 


P'rly. 
Vii,  p'rly. 
Vit. 
Vit. 


Subsection  B.    Solubility  inconsiderable.     T^stc  weak. 


•Boracic  Acid,  132.    Vole. 

•Arsenous  Acid,  133. 

•Glauberite.  162. 
Pdyhalite,  163. 


15. 

2^5—3. 
85. 


14—15. 

3698. 

^75-2^85. 


VI:  cr>-st.  grains  :!Frly. 

Im. 
I :  Imii.  Vit . .  silky. 

IV, 


;*7-2^a     ,  III :  Col,  mia.        Res.  p'riy. 

I  I  i 
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b.  Taste  alkaline.    Color  vhite,  or  yellowish.    Efferrescence  with  acids. 


ColoTj  JHafhameitft  Srjc. 


,   Bi9wpip4. 


b*us !  [inf 

Dec,  fas!    glob* 
Dec,  fas! 


Int,  fos.  trp.  vit. 
glob. 


C.  w,  gyh,  ywh :  Elfflorescent. 

C.  w,  ywh :  Trp— trl :  'Noi  efflorescent    Partially  soloble. 

C.  w,  ywh,  gyh :  not  effl.  or  deliq :  Easily  solable. 

e.  7\»te  sweetish-alkaline. 
C.  w,  gyh,  gnh:  Trp — trl:  Effl.  slowly. 

d,  T\uU  purely  saline. 
C.  w,  gyh,  bh,  rdh :  Effervesce  with  sulphuric  acid. 

e.  T\iste  saline  and  bitter.    Color  white,  or  with  a  slight  tinge  of  blue  or  green. 

Watery  ftision. 


C.  w,  gyh :  Trp— op :  T.  cool,  then  feebly  saline  and  bitter :  Efflor. 
eni 

gyi, 

quescent:  rXsul. 


No  effcrves!cence. 
C.  w,  3rwh,  gyh,  gnh :  Trp — trl :  T.  acute  and  pungent :  Not  deli 


C.  ywh,  gyh-w :  Sbtrp— trl  ^  T.  pungent,  bitter :  Slowly  del ;  No  ef 

C.  w:  T.  saline  and  bitter :  No  ef.  with  acids. 

C.  w,  bh,  gnh :  Trl :  T.  pungent,  saline,  bitter:  Ef.  sul. 

C.  w:  Trl:  T.  very  bitter,  saline. 

C.  snow-w :  T.  saline,  bitter. 

C.  w,  gy :  Very  delique.«icent. 


Vol.  w-fumes. 

[beat. 
Decomp.  at  red 
Fus.  at  red  heat. 
Pus! 
Del ;  fus.  dif. 

[slight  det. 
Watery,  fus., 

[scarcely  det. 
Watery  ftis., 


C.  w:  deliquescent. 

/.  7\isU  saline  and  cooling.    Color  white.    Deflagrates  on  burning  coals. 


C.  w :  Trp— trl :  T.  more  bitter  than  Nitre :  Deliquescent :  Ef.  hot 

sul. 
C.  w :  Trp— ^rl :  Not  deliquescent  or  efflorescent :  Ef.  hot  sul. 


defl.  with   deep 
yw.  light. 


g.  1\uU  astringent,  metallic.    Often  deeply  colored.    No  effervescence  with  acids. 

Bor^  gn-glass. 


C.  gn ;  wh ;  yw.  on  exposure :  St.  w :  Sbtrp — trl :  T.  sweetish  as- 
tringent and  metallic. 

C.  hyacinth-r,  ochre-yw :  St.  yw,  shining :  T.  slightly  astringent. 

C.  w:  Trl:  T.  astringent,  nauseous,  metallic :  very  soluble. 

C.  w;  tinge  of  violet:  T.  sweetish  astringent:  Hot  sol.  precips.  ox. 
iron. 

C.  yw :  Tri. 

C.  flesh-r,  rose-r :  Sbtrp— trl :  T.  astrinpent. 

C.  Sky-b:  St.  w:  Sbtrp— trl :  T.  melallic  and  nauseous. 

C. gn:  St.  ywh-gn:  Sbtrp— op:  T.  bitter,  somewhat  astringent. 


Becomes  mag. 
Int.,  rdh-)rw. 


Bor^  b. 


Subsection  B.    Solubility  inconsiderable.     T\iste  weak. 


C.  gyh-,  ywh-w :  Feel  smooth  and  unctuous :  T.  acidulous  and  bit- 
ter. 
G.  w,  ywh,  rdh  :  St.  w  :  T.  sweetish-astringent. 


C.  ywh-,  gyh-w :  St.  w :  Sbtrp— trl :  Loses  trp.  i 
C.  gy— bnck-red ;  ywh :  Trl— op  :  Taste  saline 


in  Water, 
and  bitter  weak. 


Fus.  in  candle ; 

flame  gn. 
On  char.  vol.  al- 

liac.  odor. 
Dec.  w.  enamel, 
Fus !   In  candle, 

op,  bnh. 


T"  -» 


5  £  A. 


"L.i    i-         J<" 


-c-i    "2:-*   - 


>.T>»^   . 


^ .,   TV".  1.^  _.  .      a*  :,       ;  .    ' . 


JP'riyjeirthy. 

JBci;..ad. 


'n" i.~'-!*"'n'.  .*.  . 


•^•iTi  •  •  -  •■  i!>t 


">  U     "i 


«    •• 


^  -■'*l:— ■'   ■•  » 


.t    ~     ^ 


T-^-. 


^»-t 


\  ■ 


s . 


DnlL 
{DnU. 

I 
I 

DnD. 
IdbU,  flUtbj. 

I>qI1. 

T  rlT. 
.  SIS.  Bh.P"riy,TH. 

PrtT. 


Til. 

IteF  ..viL 
■LIT    Res,  riL 


..>.  >. 


Dull.  I 


^^i^ ^- 


•O^QZTiiDe.  237.  LfA^  -^rti. 


*>; 


o ^ 


VI.:.:    F.:-=As. 

3    IV.  ::-2T    Mis 
IV.  f^l:  Cul  ;  ZOAS. 


P'rhr.  Tit  id. 


PrlT. 

[ad. 
P'rlr.  pes . . 
Piv".ad..i» 


35ol     C^fpper  a— 3         'i— *4      BoL  mas. 

PfCX. 


CLASS  II.     ENTOGiEA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


Snbsection  A.    Sireak  white,  or  grayish-white. 


Orfyr,  Ih>yAaiMttf ,  ^. 


C.  gn,  gnh-w,  w:  Sbtrp-trl:  Fed  soapy: 
Sectile :  Lam.  flexible. 

C.  pearl-gy,  bh,  gnh :  on  ezposare  bnh : 
St.  shining:  Trl—sbtrl. 

C.  w,  ywh-gn  ;  on  ezposare  bh :  St.  sub- 
met:  Lam.  flex. :  8ilvery-w  if  polished. 

C.  &  St.  w :  Op :  Adheres  to  th^  tongue. 

C.  w,  gyh,  gnh :  Feel  greasy :  Pulv.  in  wa- 
ter, noplasticity. 

C.  w:  Trl— opl:  Ft.  earthy:  Splits  into 
columnar  masses  like  starch,  when  cal- 
cined. 

C.  ywh-gy ;  y wh-,  gyh-w:  Til — sbtrl :  Sect. 

C.  gnh-yw,  straw-yw,  gyh-w. 

C.  pure  w :  Odor  argil. :  Polished  by  nail : 
Absorbs  water  if  immersed  in  it :  Trp. 
not'increased. 

C.  white :  Op :  Fr.  earthy :  Adheres  to  the 
tongue :  Feel  measure. 

C.  w,  bh :  Sbtrl :  Adheres  to  tongue :  More 
trp.  in  water. 

C.  gyh-w,  rdh:  Feel  unctuous:  Absorbs 
water,  forms  paste  without  plastici^. 

C.  jrw :  Op. 

C.  w,  gnh,  gyh,  bh :  Trl — sbtrl:  Lam.  flex. 
C.  w,  bh,  rh,  yh,  gyh:  Trp— trl:  Lam. 

flex. ;  inelast. 
C.  w,  with  red  spots :  Thin  plates  trl :  Like 

fib.  and  fol.  gypsum. 
C.  gyh-,  bh-w,  ywh:  Trl — sbtrl:  Fibres 

elastic,    separable.       Becomes   white, 

opaque,  and  brittle,  on  exposure. 
C.  w. 

C.  w  :  Trp— trl :  Lam.  slightly  flexible. 
C.  honev-jrw,  rdh, bnh:  Trn— trl:  Seciile 
C.  w,  gn,  bn:  Trp— trl:  Not  adhere  to 

tongue :  Odor  argil. :  Feel  soapy. 
C.  w,  gyh,  ywh,  rdh  :  Trl — op. 
C.  gy,  gyh-gn,  bn  :  Op. 
C  w,  gy,  gn,  yw,  r,  bn ;  none  bright; 

Sbtrl :  Feel  greasy:  Sectile. 
C.  various;    often  bright:     Trp — sbtrl: 

Lam.,    elastic!  tough.     Presents   two 

axes  of  polarization. 
C.  dark-gn,  bn,  nearly  bk:  Lam.  elastic! 

tough.  Presents  one  axis  of  nolarization . 
C.  ywh-w ;  pale  gyh,  gnh,  ywh :  Trp — trl. 
C.  gnh-w,  jrwh-w  j  gyh  :  Trp^rl :  Lam. 

flexible. 
C.  emerald  and  pistachio-gn ; . .  sky-blue ; 

bnh :  Sbtrl. 


Jictda, 


Insol.  nii, 

NU.  cf. 

Nit,  sol.,  no  ef. 

NU.  sol. 

Sol.,  no  ef. 
£lit2.  gel! 


Nit.  sol.,  no   ef 

ywh. 
Sol.,  no  ef, 
No  action. 


Sol.  nt^.,  no  ef. 
Sol.  nii.^  no  ef. 

Nit.  sol.,  no  ef 
Sul.  partly  sol. 


LoseC.  Infos,  or  nearly 

so. 
Fas.    in    candle,  mar. 

fumes. 
On  char,  fus!!,  violet 

fumes. 
Infbs. 

Fus.  gy.  op.  enan). ;  with 

soda  ef.  op.  bead. 
XJnalt ;  evolves  water. 


On  char.  vol. 

On  char.  met. ;  vol. 


M<.  ef!,  wprecip 
Nit.  sol.,  no  ef. 

Nit.  sol.,  no  ef 


Fus.  dif 


Whitens. 

Bkns  in  candle ;  vegeta. 
odor,  easily  decomposed 
Wh'ns.  Friable,  infos. 
Wh'ns!    Exf     friable. 

Fus  dif 
Fus. 

Op,  friable. 

[w.  fumes. 
Fus!,  b.  flamej  on  char. 

[bum. 
Wh'ns  in  candle;   not 


W.  fumes,  arsen.  odor. 

Whitens. 

Whitens ;  infus. 

Op;  fus  dif! — infus. 


Op ;  fus  dif ! — infus. 

Int,  Y^ ;  w.  on  cooling. 
Fus ;  glob  w.  on  cooling. 

B'kns  in  outer  flame ;  inf 
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M'ame*  of  Species. 


♦Chenocoprolite,2ao.  Prim 

♦Cryolite,  165.  PHm. 

Picrosmine,  291.       Prim. 

♦Hopeite,  210. 

♦Arsen.Iron,218.  Inm  ores. 
♦White  Antimony,  203. 

Ant^y  ores. 
Anglesite,  238.  Lead  ares. 
♦Cerasite,  235.  Lead  ores. 
Molybdate  of  Lead,  242. 

Lead  ores. 
Comeoas  Lead,  233. 

Lead  ores. 
♦Vanadate  of  Lead,  243. 

Lead  ores. 
Tungstate  of  Lead,  244. 

Liad  ores. 
♦Allophane,  281. 

♦Fahlunite,  290. 

Roselite,  178. 

Polysphaerite,  252. 
Calcareous  Spar,t  180. 

Anhydrite,  177. 

Celestine,  189. 
Heavy  Spar,  193. 
Serpentine,  283. 

Salphato-Carbonate  of  Ba- 

r>'ia,  194. 
*Mimetene,211.  Lead  ores. 
Gibbsite,  280. 
•Carb.  Lime  &  Soda,  184. 
While  Lead  Ore,  232. 

Witherite,  191. 

♦Mesolite,  314.         Amyg. 

•Dreelite,  192. 

♦Diallogite,  213. 

Strontianite,  188. 

•Junkerite,  212. 
Spathic  Iron,  211. 

♦Wavellite,  173. 


Bardnest.  \Sp.  Ormr. 

2—3  I 

I 

225— 2^52-9— 3 
2-5—3     !2-5— 2-7 


StmeUire, 


cc 

2&-3 

(( 
(( 

2-75—3 

C( 

cc 

C( 


(C 


i( 


(I 


2-7— 2-8 

1 
5-5-6 

6-25—6-3 
7—71 

5-7—5-8 

(^-61 

6-6-6-7 

7-9—8-1 

1-&-1-9 

26—2-7 


5-89—61 
2-75-3  25:2-^-2-8 

2-75—3-5  2-8—3 


(C 
C( 

2^—3-5 

275-3  25 

275—35 
3—35 

(C 
C( 


^-375 
35 


(( 


i( 


C( 


3-8-4 

4-3—4-8 

2-4—26 


4141 

6-4—6-5 
24 
2-92 
6-1—6-5 


41—4-35 
23—2-4 
32—34 
3-5—3-6 
36—3  65 


3—4 
325—4 


Mammillary. 

Ill,  fol :  Mas. 

III.  cleav;  fib,  mas. 

Ill,  cleav. 

II :  Mas. 

Ill,  cleav :  Mas. 

Ill,  lam :  Mas. 
Ill :  Col,  rad. 

II,  cr3rs.  often  tab :  Mas. 

II :  Mas. 

VI :  Glob,  crusts,  mas. 

II :  Mas. 

Ren,  mas. 

VI:  Mas. 

III,  fol. 

Rounded  balls,  rad. 
VI,  cl ! :  fib,  imit,  mas. 

Ill,  fol :  Lam,  fib,  mas. 

Ill :  Fib,  lam,  mas. 
Ill :  Fib,  lam,  mas. 
Ill :  Mas,  fib.  fol. 

Hexag.  prisms. 

VI :  Imit :  Mas. 
Stalac,  small  botryoid. 
VI,  cleav :  Lam,  mas. 
III.  Col ',  mas,  gran. 

Ill :  Imit,  col,  mas. 

Ill,  cl:  Col,  lam,  rad, 
crest-like  aggreg;  mas. 
VI,  not  cleav. 

VI,  cleav :  Bot,  mas. 

Ill,  cleav :  Fib,  mas. 


lAUtre. 


3-8— 3-851  III. 


37—39 
2-3—24 


VI,  cleav!  fol.  mas. 

Ill :  Delicately  col-hto- 
isph,  stel,  fib. 


Res,  shining 
Vit . .  p'riy. 
P'rly,  vit, 
Vit  and  p*rly. 

Ad . .  p*rly. 

Ad . .  Tit,  res. 
P'rly,  ad. 
Res. 

Ad. 

Res. 

Res. 

Vit . .  res ;  OD 
fract.spleud. 
Res,  vit. 

Vit. 

Res.      . 
Vil,  p'riy. 

P'rly,  vit. 

Vit,  res. 
Vit,p*rly,res. 
Res— earthy. 

Vit. 

Res. 
Faint. 
Vit. 
Ad — res. 

Vit . .  res. 


P'rly:  Splen. 
on  fract. 
Vit,  p»rly. 

Res : . .  vit. 


Vit,  p'rIy. 
P'rly,  vit. 


t  Some  varieties  of  this  species  present  very  low  degrees  of  hardness ;  they  may 
be  readily  distinguished  by  their  strong  efifervescence  with  acidSj  their  infosilulity, 
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0§Urt  DiaplMiuU^f  ^c 


AcUm, 


C.  yw,  pale-gn. 

C.  w;  rh,  ywh :  Sbtrp — trl :  More  trp.  in 
water :  Feel  greasy :  Odor  argillaceous. 

C.  gnh-w,  gnh-gy,  leek-gn :  Sblrl :  Very 
sectile. 

C.  gyh-w :  Trp— trl. 

C.  pale. 

C.  w ;  . .  pale-r,  ash-gy :  Sbtrp— trl :  Sect. 

C.  3rwh-,  gyh-,  gnh-w;  yw,  gy :  Trp— trl. 

C.  ywh-w,  rdh:  Trl— op. :  Brittle. 

C.  wax-yw,  or  orange-y w,  jrwh-w :  SbCrp 

—sblrl. 
C.  w ;  pale-gy,  yw,  gnh :  Trp— trl. 

C.  light  bnh-yw,  straw-yw,  rdh-bn :  Sbtrl 

— op. 
C.  gn,  gy,  bn,  r :  Trl— sbtrl. 

C.  pale-b ;  gn,  bn,  yvr :  Trl :  Very  brittle. 

C.  gn,  dark-bn,  bk:  Op :  St.  gyh-w. 

C.  deep  rose-red :  Trl. 

C.  bn ;  ywh-bn,  yw,  ywh-gy. 

C  ▼;  gy,  rh,  gnh,  jrwh;  dark-bn,  bk: 
Trp— sbtrl. 

C.  w ;  rh,  bh,  gyh :  Trp— trl :  Cleavages 
rectangular,  distinct. 

C.  w,  bh,  rh,  flesh-red :  Tip— sbtrl. 

C.  w,  vwh,  gyh,  bh,  bnh,  rh :  Trp — sbtrl. 

C.  leek-gn,  bkh-gn,  oily-gn,  gyh,  bh,  rdh; 
none  bright ;  ywh-gy,  gyh-w,  on  expo- 
sure :  Trl— op :  Sect :  Peel  often  soapy. 

C.  snow-w :  Trl. 

C.  pale  yw ;  bnh,  bnh-r :  Sbtrp^trl. 
C.  gnh-,  eyh-w :  Trl:  Surface  smooth. 
C.  w;  gyh,  ywh :  Trp— trl. 
C.  w,  gyh,  bnh:  St.  w,  gyh:  Trp — ^trl. 

Brittle. 
C.  ywh-w,  orange-yw,  gyh:  Sbtrl — trl: 

Very  brittle. 
C.  gyh-w,  ywh :  Trl:  Lam.  slightly  elast. 

C.  and  St.  v. 

C.  rose-red ;  bnh :  Trl— sbtrl. 

C.  light-gn,  pale  jrwh-bn,  yw^  gy,  w :  St. 

w:  Trp—trl. 
C.  ywh-gy. 
C.  ywh-,  ash-,  gnh-gy ;  rdh :  Darkens  on 

exposure :  Sbtrl. 
C.  w,  gnh,  bh,  ywh,  bnh :  Trl. 


NU.jfnur.wi.f  no 
ef. 


Not  sol.  nit. 


BUmfipt. 


Sul.f  gnrsol. ;  %U. 
yw. 

Gelat.  with  acids. 


Effervesce! 

Notef. 

Notef. 
Notef. 


Araen;   fus,  bkh  mag. 

scoria. 
Fus.  in  candle. 

Infos ;  evolves  water ;  op. 

Fus.  trp.  glob.,  flame  go. 
Soda,  cop.  &  zinc  fumes. 

Fus.  in  candle ;  on  char. 

vol,  produces  w.  coat'g. 
Dec;  Fus.  w.  slag. 
Fus! ;  on  ch.  mur.  fumes. 
Dec;  darkens;  on  char. 

lead. 
Fus!  jrw  fflob;    w.  on 

cooling:  On  char.  lead. 
Fus :  on  cooVg  again  yw. 

Fus ;  ox.  of  lead  on  char. 

Lose  color,    pulv;  gn. 

flame;  infus. 
Gy ;  fUs.  dif ! ! ;  bor.  slow 

sol,  colored  globule. 
Bkns ;   evolves    water ; 

bor.  b. 
Exf.  whitens ;  bar.  fus. 
W :  Intense  light :  Inftis. 

Evolves   no    moisture ; 
Wh*ns,  not  exf;  fus  dif. 
Dec;  fus. 
Dec ;  fus.  dif! 
Hardens  ;ft]s.  dif! 


Sol !  in  hot  nit. 

Ef.  ni<. 
Sol.  ef.  nit. 

Ef.  nit. 

Ef. 


ES.nit. 

Ef.  mur.  and  nit. 

Pulv.  ef.  nit. 
Pulv.  ef.  nit. 

Sol.  hot  nit ;  evol. 
vap'scorro.  glass. 


Fus ;  on  ch.  arsen.,  lead. 

W ;  infus. 

Infus. 

Dec.  y w,  r ;  met-lead. 

Fus.  op.  glob. 


Bn.  or  bk;  dec;  infus: 
Bor.  violet-b.  glass. 

Fus.  on  edges ;  color  of 
flame  rdh. 

Bor.  y  wh-gn.  or  bn.  glass 

B'kns ;  mag ;  infus :  Bor. 

Infus.  op. 


intense  light  under  the  blowpipe,  and  their  amorphous  and  finely  or  impalpably  gran- 
ular structure,  without  a  greasy  feel. 
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^___  A]mu#  #/  Speeitt.  \Harimes9. 


[prim. 
♦Henlandite,  303.  Amvg., 
Laumonite,  317.    Amyg.  <f» 

prim. 
Schiller  Spar,  299.     Scrp. 

Dolomite,  182. 
Ankerite,  183. 

Arragonite,  181. 

Scorodite,  219. 

•Hcdyphane,  239.     Prim. 

•Huraulite,  216.  Oran. 

•Levyne,  324.  TVap. 

•KilliDite,  286.  Pnm. 
Fluor  Spar,  168. 
Barytocalcite,  190. 

•Plucerine,  196.  Prim. 

•Margarile,  296.        Prim. 

Bismuth  Blende,206.  Prim. 

Chabazite,323  Amy^.,  prim. 
*Gmelinite,  325.       Amyg. 

•Phillipsite,319.  Prim.volc. 
*Harmotome,  318.  Amyg., 

•Epistilbite,  312.      Amyg., 

vole. 
•Carphosiderite,  225. 
^Edingtonite,  306.    Am^g. 
•Pyrosmalile,  226.    Prim. 

Rhomb  Spar,  185. 
Tungst.  of  LLme,202.  Prim. 

Plumbo-resinite,  240.  Lead 

ores. 
^Amphodelite,  350.  Prim. 

Himestone. 
•Herschell  ile,  342.     T^ap. 
Tabular  Spar,  359. 
•Osmelite,  292.    Trachyte. 

Seybertite,  301. 
♦Bronziie,  300. 

Apophyllite,  316.  Vole.  ^t.. 
•Dysclasile,  311.       Amyg. 

•Tumerite,  372.  Prim. 
•Pectolite,  327.  Amyg. 
Apatite,  169. 

Electric  Celamine,  208. 
♦Ytlroccritc,  200.      Prim. 


(I 

ti 
(I 

(( 
(I 


above  3 
4 


II 
11 

cc 


34—4-5 

II 

4—4-5 

It 

II 
II 

i< 

II 
II 
II 

II 
II 

II 


45 

4—5 

II 

II 


II 
II 

4-6-5 

II 

II 
II 
(I 

II 
II 


8p.  Ormv 


21— 2-2 


2- 15-2-25 
225-J2-35 

2(V-2-7 

2-8— 2-9 
2-9—3-2 

2^6-3 

31—3-3 

5-4—5-5 

2-27 
2198 
2-6 -2-8 
31—3  2 
36—37 
4-7 

3—31 

5-9-61 

a-2-1 
2—21 

2—2-2 
2-3— 2-4 

2^-23 

25 

27—2-8 
3—3  1 

3—3  15 
6-61 

6-3—6-4 

2-7- 2-8 

2-11 

2-7— 2-9 
2-7- 2-9 

3—31 
32—3-3 

2-3—2-4 
2-3—2-4 


2-69 
3—3-3 

3—35 
34-35 


III :  Rad,  div,  sheaf-ag-jVit ; . .  p'rly.  j 
greg,  glob;  particles  i 


lam.  or  fib. 

IV,  Glob .  mas. 
IV:  Mas. 

V,  fol :  Lam,  gran. 

VI,  cleav:  Imit:  mas. 
VI:  Mas. 

III.  Col,  fib,  imit. 

III.  Mas. 

VI:  Mas. 

IV. 

VI. 

Cryst :  cleav.  mas. 

I,  cleav  ! :  Mas. 

IV:  Mas. 

VI:  Mas. 

VI,  fol !  gran. 

I :  Glob,  col,  ma.s. 

VI :  Ren,  col,  mas. 
VI. 


P'rly'Avit; 
VU . .  p'riy. 

Met-p'rly,vit. 

Vit;..p'rly.' 
Vit-.p^rly.  I 

yit..res. 

Ad..vit. 

Ad.,  res, 

Vit. 
Vit. 

Vit:  weak. 
Vit. 

Vit ..  res. 
iWeak. 

P*rly,  vit 

Res.  .ad. 

Vit;.. id. 
Vit. 


Ill:  Sheaf-aggreg ;  rad.  Vit. 


Ill :  rarely  mas. 

III,  cleav :  Mas. 

Reniform  masses. 

II;  bemihedral  minute. 

VI.  Hexag :  Mas. 

VI,  cleav ;  mas. 
II:  Ren,  col,  mas. 

Reniform. 

V :  cleav.  mas. 

[aggreg. 
VI.  hexag,  cleav ;  often 
V:  fib,  lam. 
Fib,  stel,  scopiform. 

Lam. 

V,  fol!:  Lam! 

II,  fol :  Lam. 
Fib. 

IV,  Cryst.  small. 
Glob,  dfiv.  fibres. 

VI.  Hexag :  Col.  mas. 

Ill :  Fib,  bot,  mas. 

III,  cleav:  Mas. 


Vit. 

Pearly  . .  yiL 

Res. 

Vitreous. 

Pearly. 

Vit;..p'rly. 
Vit; .  .ad. 

Res. 

Vit . .  p'riy. 

Vit . .  p'rlT. 
P*rly  . .  vit ; 

weak. 
Met-pearly. 
P*rly,met-pY 

PVly  and  vit 
Somewhat 

p'rlv. 
Suba(I.spleDd 
Vit . .  pVly. 
Vit . .  res. 

Vit..p'rly^ 
Vit,  pVly. 
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C.  w ;  y w,  r,  bn :  Si.  w :  Sbirp— irl. 

C.w,  r,  gyb.bnh:  Sbtrp— tri. 

C.  w;  ywh,  gyb :  St.  w :  Trl :  Becomes  op, 

wbite,  and  friable,  on  exposure. 
C.  olive-gn,  bkb-gn,  pincnbeck-bn :   St. 

gyh-w  . .  yvrh :  Sbirl.    Lam.  separable. 
C.  w  ;  rdb,  gnh,  gy,  bn,  bk  :  Subtrp — irl. 
C-  w;  gyb,  rdb,  bnh:  Sl  w — bn:  Trl — 

sbtrl :  darkens  on  exposure. 
C.  w,  gy,  yw,  gnh,  bh ;  St.  gyh.w :  Trp  - 

trl. 
C.  leek-gn,  gnh-w ;  bh-w,  liver-bn :  Sbtrp 

—sbtrl. 
C.  w,  gyb-w:  Trl. 

C.  rdh-yw:  Tip. 

C.  w;  rdb :  Sbtrp — op. 

C.  gnb-gy,  bn :  St.  )nBrb-w :  Trl — sbtrl. 

C.  w,  yw.  b,  gn,  r,  often  lively :  Trp— trl. 

C.  w ;  ffyh,  jrwh,  gnh:  Trp— trl. 

C.  dark  tile-r,  ywh;  deeper  when  wet: 

Sbtrl— op. 
C.  pcarl-gy,  rdh-w,  ywh-w:  Trl — sbtrl: 

Occars  m  chlorite. 
C.  dark  hair-brown,  y wh-gy,  Straw-yw : 

St.  y wb-gy. 
C.  w,  rdh-w,  ywh-w :  Sbtrp — trl. 
C.w;  flesh-r:  Trp— trl:  Very  brittle. 

C.  w ;  rdb :  Trp — op. 

C.  w ;  gy,  yw,  rh,  bnin :  Sbtrp— trl :  Cryst. 

often  crossed. 
C.w:  Trp— sbtrl. 

C.  straw-yw :  St.  glimmering:  Peel  greasy. 

C.  gyh-w  :  Sbtrp— trl. 

C.  pale  liver-bn,  gy,  gn,  gnh-w :  St.  paler. 

C.  w,gy;  ywh,bnh ;  bn.  on  expos :  Trp— trl. 
C.  w,  ywh,  bnh,  orange-yw :  Sbtrp — op. 

C.  ywh, rh-bn,  ywh-w ;  striped:  Trl:  Re- 
sembles gum  arable. 
C.  light-r :  Odor  argil :  Fr.  like  scapolite. 

C.  w :  Trl — op:  Cleavage  perf.  par.  with  P. 
C.  w,  gyh-w,  ywh,  rh,  bnh :  Sbtrp— trl. 
C.  grh-w,  smoke-gy,  hair  bn.  on  exposure : 

Odor  argil. 
C.  rdh-bn  :  Sbtrl :  Foliated  struct,  distinct. 
C.  dark-gn,  liver  and  pinchbeck-bn,  ash- 

gy :  Trp — sbtrl.  Lam.  easily  separable. 
C.  w,  gyhfbh,  gnh,  rh:  Trp^p.*^ 
C.  w,  ywh,  bh :  Sbtrp— sbtrl :  Very  tough. 


Jteid$. 
Gel.  in  nii.  dif ! ! 


Not  gel.  in  nil. 
Gelat. 


Ef. 
Some  ef. 

Ef.  nit.  and  mur. 


No  action. 

[glass. 
StU.  fumes,  corro. 
Elf.  in  nit.  or  mur. 


C. yw;  bnh:  Tr^— trl. 

C.  w ;  ywh,  gyb :  Op.  Resembles  mesot3rpe. 

G.  sea-gn,  bh,  wh,  gy,  rh,  bn ;  none  brignt : 

Trp— op:  Brittle. 
C.  w;  b,  gn,  jrw,  bn :  Trp— trl. 
C.  violetpD,  gy,  w,  rdb-bn :  Op. 

17 


No  action. 


Hot  acid  acts 

slowly. 
Sol.  strong  mur; 

exc't  sil. 


Sol.  mur ;   exc't. 

sil. 
Ef. 
Yw.  innt/;notsol 


Bt»wpipe. 


Intum;  fus. 


Slight  intum ;  fas, 
Fus.  w.  frothy  mass. 

Darker  bn,  more  met. 


B'kns,  infus.  mag. 

Infus :  Decrep ;  phosph. 

on  red  hot  iron. 
Fus.  rdh-bn.  scoria;  ar- 

sen. 
W.  friable  mass :  Flame 

gnh-b ;  on  char,  arsen. 
Fus !  bk,  met.  button. 
Intum.  whitens. 
Whitens;  fus.  w.  enam. 
Dec ;  phos !  fus.  dil. 
Infus;  Bar.  fus. 
Inf :  Bor.  fus.  dif;  blood-r 

in  outer  flame  while  hot. 


Fus.  dark  yw ;  w.  fumes. 

Fus.  spongy  glass. 
Exf.  in  candle,  and  flies 
ofi*  in  small  scales. 

Phos,  yw.  light ;  on  ch. 

fus,  no  intum. 
Froths,  vesic.  enam. 

[fus !  bk. 
Bk ;  fus.  dif  mag :  Bor. 
W,  op;  fus.  dif.  trp.  glass 
Reddish-bn;  mur.  fumes; 

fus.  dif. 
Bnh-bk:  Inf. 
Dec:  Fus.  dif!! 

Dec ;  evolves  water ;  inf. 


[to  powder. 
Ef !  nU,  then  falls 

[mur. 
Acted  on  by  nit.  & 


Nit.  sul^elat. 
Mur.  gel ! 


Fus.  dif! !  Bor.  fus  !  trp. 
Infus.  Bor.  trp.  pearl. 


Inf. ;  lighter  color. 

Exf.  int.  fus.  w ;  Bor.  fus! 
Op ;  fus.  dif! !  Bor.  trp. 
glass. 


Fus.  trp.  glass. 
NU.  sol.  slowly ;' Fus.  dif! !  Bor.  fus! 


not  ef. 
(3el.inholwi^.[yw 
Pulv.  sol.  hot  nit. 


Op,int,  phos;  inf:  Bor^iv^ 
W,  inf:  Gypsum w.  bead. 
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Watroliic,  307.  Vok.,amyg. 


•  Thomson  i(e,  305.  Ami/g. 

•Alum  Stone,  166,  Vole. 

dhildreoile,  173. 

Bnmboldlilite,  557.  VoU. 

■   'Henicrile,  171.  Prim. 

•Glaacolite,  359.  Prim. 

•Triphyline,  931.  Prim. 


•Scolecile,309.  VeU.amyg. 

•Comptanile,  315.       VaU., 

Dflihol  iLc  ,3-3G.  a™  M. ,  wim . 
Anthophyllite,  3^,   Prini, 

•Wagnerflc,  170. 


Tripl  , 
•Willemile,M9.CiiJ«mi«. 
•Microlite,  199.  Graniie. 
•  Yuro-Col  n  mbite,433  Prim 
Troostile,  357. 


Hornblende,*  3G1.    Prim., 

Lazulile,  337. 

Pyroxene, 361. Prim.,  Brf£., 
ha  sail. 
•Arfwedsonilc,  367.  Pi 
•Sodalite,  321. 
*Leuciie,  332  f 


•Nephdine.  340.  Velc.       " 

*El!eolile,343.  Prim,        " 

•Oehleniw,  353.         Prim.       ■' 

Anhyd.  Scol(!Citc,549.Sea;>.  5—6 


4&— 5-5   SI— 2-3   1 

39—3 
2-3-2-4    1 
2-6M 


III:  Div;IUd;i 


a3— 24    III :  Coalings ;  Mas. 


|29— 3-3 

3—3-3 

3—3-5 
4—3-8 
—1-1 


48-5 

3-6—2-9 


-3—3-5 
22— 3-4 
2-4— »5 


3-4—2-6 
2-5—2-7 
^fl-S— 3-1 


IV, 

IV:  Lam,  Mas. 

VI:  'Ren;  Mas. 

1,  miniile  oclahedroni. 
Lam;  grains. 
VI;  Mas, 


IV:  Had,  col,  lib,  m 


SUky. 
ViL.p'rly. 


Vit,  pearly. 


ResiDoas. 
Resin.  [■ 
Snbmelj   tit. 


Viiip>ly. 
Vil. 

vit..p'rir. 

Vil. 
Vii„rw,p'rly 

Vii,spleiid'Dl 

Vii.notRraBg 

VU-.p-rly. 
Res. 


+  Ihf-  ~p,:'-','-.~  occurs  in  fibroai  forms,  of  apparent  luw  dcRrees  of  hardnest; 
oe(:a.-i..i;i:illy  ilir-7  have  the  very  peculiar  slruclure  (in  Ihe  mineral  kionlnm) 
of  cotton,  or  fibres  of  flax.  Their  action  under  the  blowpipe,  and  ihe  uon-aetioB 
of  kdds,  in  conneciioa  will)  their  peculiai  flexibility  ami  lowe  aggregation,  wlU  dl^ 
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CkUrt  DimfkMaitg,  4r€. 


C.  w;  ywh,  gyh :  St.  gy :  Trp— UL 

C.  w:  Trp— trl. 

C.  slraw-jrw,  wax-jrw :  Op :  Very  brittle. 

C.  Wjbnh:  Trp— trl:  Brittle. 

C.  w ;  rh,  gyh :  Trp— sbtrl. 

C.  y,  pale  ywb-bn,  ywh-w:  St.  w :  Trl. 

C.  y,  ywh-gy:  Sbtrp. 

C.  vwh-,  gnh-w:  Trl:  Very  brittle. 

C.  lavender-b;  gnh:  Sbtrl. 

C.  gnh-gv,  bh  :  St.  gyh-w :  Trl— sbtrl. 

C.  w,  gyh,  gnh,  bnh,  gn^  bn :  Sbtrp — trl. 

C.  w;  rdh,  gyh:  Trp— op:  Brittle. 

C.  w;  ywh— gyh:  Trp— trl. 
C.  w ;  gyh,  ywh,  rdh :  Trp— trl. 

C.  w:  Trp-4rl. 

C.  w:  Sbtrp— trl. 

C.  w ;  gnh,  ywh,  gyh,  rdh :  Trl— sblrl. 
C.  ywh-gy,  bnh-gn,  clove-bn :  Trl— sbtrl. 

C.orange>yw;  gyh:  Trl. 

C.  bn,  3rw,  gy,  gn ;  not  lively :  Sbtrp — op. 

C.  Mdi-bn :  bt.  3rwh-gy. 

C.  wj  ywh,  rdh-bn:  Trp— op.      fw — ^bn. 

C.  straw-jrw,  dark  rdh-bn :  Trp— sbtrl :  St. 

G.  bk,  tm,  3rw,  gnh :  St.  gyh-w. 

C.  pale  gn,  yw,  gy,  rdh-bn ;  none  bright : 
Trp— trl. 

C.  clQve>bn . .  cherry-r :  gyh :  Sbtrp— op : 
Brittle. 

C-  ^;  gyb-bk,  gnh,  rh :  Trp— sbtrl. 

C.  bh-gy,  ywh-gy,  gyh-w,  often  yw.  on  ex- 
posure 

C.  gn.  of  various  shades  of  w,  bn,  bk,  and 
intermediate  shades:  Sbtrp— op. 

C.  pure  blue,  gnh-b:  St.  w:  Sbtrp— op. 

C.  gn,  bnh,  gyh,  wh,  bkh :  Trp—op. 

C.  bk:  Op.  [Trp— sbtrl. 

C.  gyh-bk,  ash-gy,  gnh,  deep  azure-b,  w : 
C,  w,  jrwh,  gyh ;  gy :  Sbtrp— trl. 


C.  w,  ywh :  Trp—op. 

C.  dark-gn,  bh-ey,  Inih,  brick-r:  Trl. 

C.  gy;  gyh,  ywh ;  not  bright :  Op— sbtrl. 

C.  w:Trl. 


Gel !  also  after  be-  Op;  fua.  gliss. 
ing  heated. 


Sol.,  Sal. 


Gelat. 


Soluble. 

Nit.  ef.,  not  gel. 

Qel.  mur. 


Qe\ !  nit.  and  mur. 
before,  but  not 
after  ignition. 

Pul.  gel.  nit.  and 
mur. 

Gel !  nit. 


Hot  Sul.  evolves 

Fluoric  acid. 
Nit.  sol.  exc't  sil. 
Nit,  sol;  noef. 
Mitr.  gel. 
Insol. 

Ef.    mur  :  odor 
chlorine. 


Intnm,fus.  dif;  B^.trp. 

violet. 
Swells  up,  snow  w,  op. 

fus.  dif! ! 
Dec.  Inf.pulv. 


Nit.  gel. 

Powder  greens 
the  blue  of  vio- 
lets. 

iVi^,nebulous;  gel. 

Pulv.  ffel ! 

Heated  m«r.  gel. 


Fus !  spongy,  trp.  glass. 

Fus.  dif! !  Bor.  fus. 
Fus !  [zinc. 

Op.  Inf ;  w.  flocks  oxyd. 
On  ch.  fus.  intum,  glassy 

globule. 
Op.  froths ;  fus.  dif. 
Op :  fus.  glass :  Bor.  fus. 

dif. 
Op,  and  curls !  in  outer 

flame  :  Fus. 

Intum,  op,   fus,    vesic. 

glass. 
Friable  in  candle. 
Fus.  dif! !  Bor.  fus.  dif; 

grass-^. 
Fus.  dif.  dark  gnh-gy. 

glass.  B(^r.  fus.  easuy. 
Yw:  Fus. dif!! 
Fus !  bk.  scoria. 
Flame  gn ;  inf:  Bor.  fus. 
Unaltered. 

Infus;  dec.  lighter  colored 
Trp;  fus.  dif!! 

Infus:  Bor.  orange-yw. 

while  hot. 
Int.;  fus.  dif  vesic.  glass. 
'Infus;  w,  trp:  Bor.ix^. 

glass. 
Fus.  dif;  glob,  not  clear. 

Bor.  fus. 
Infus.  Bor.clear  globule. 
Fus.  glassy  globule. 

Fus  I  opaque  globule. 
Fus.  dif.  glass. 
Inf:  Bor.  fus.  dif. 


Fus.  dif! ! 
Fus.  w.  enamel. 
Fus.  dif!  Bor.  slowly. 

Fus.  dif;  curls  up. 


tliigiiish  these  individuals  from  other  species.  They  may,  however,  be  confounded 
with  pyroxene,  or  picrosmine,  to  distinguish  which  may  require  close  examination 
and  comparisons,  with  full  descriptions. 
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Vitreous. 

VU..res. 

Frl3r..vii,iw 
Vil.  splend. 
Met.-iuli  res. 

Frly;vit. 
Vil;  p'rljr. 
P»rly,  vil. 
Priy . ,  Tit 
P'riy . .  viL 

Vitreous. 
Waxy,  duU. 

Vit.indp'rly 

ViL 

Met-peftrly, 

bright. 
Res. 

Vit . .  res. 

Greasy* 
Vit,  res. 


•Blue  8pair,i38r       Prim.'S'S-^ 
♦Thuliie,  4-22.  Prim. 


Hmrdmus.  ^.  Ormv. 


•Acmite,  370. 


Prim. 


f( 


,3 — 31      Massive,  v. 
'31— 3-2   IV:  Gran. 


Saussnrite,  334. 
*Babingtonite,  363.  GranUe] 
*Aiiatase,  416.  Prim 


Feldspar,  345. 
•PericUne,  346. 
Albite,  347. 
«Anorthiie,  348. 
Labradoriie,  344. 

•Eudialyte,  410. 
♦TurquoLs,  336. 


Prim:,6 
Prim. 
Prim. 
Vole. 
PHm.\ 


Prim. 


•  AmbIygonite,37I.  Granite 

•Withamite,  369.       TVap. 

Hypersthene,  302.     Prim. 

•Hetepozite,  215. 

Opal,  39a 

«Erlamite,  565. 

Brucite,  405.  Prim.limest. 

♦Lalrobite,  349.        Prim, 

m 

Manganese  Spar,356.  Prtm 
•Zurlile,  574.  Vcsuv.  limest. 
•Gismondine,  3&i.  Vole. 
Petalite,  335. 

•Isopyre,  iOl.Prim.^basaU. 


^Bustamite,  35^. 
Cummingtouite,  VjG.Prim. 

•Helvine,404.  Prim. 

•Diasporc,376.         Prim. 

•Ligurile,393.  Talc.  rock. 
•Bucklandite,  362.  Prim. 
Kyanite,  374.  Prim. 

•Davidsonite,554.  Oranile. 
Idocraso,  407.  Volc.^  prim. 

•Obsidian,  309.  VoU. 

Prehnite,332^  Amyg.^  jfrim. 


u 

iC 

l( 
II 

(I 

(C 

(I 
l( 

II 
II 

II 

II 

(I 


3-2—34 

II 

3-4— 3-5 
3-8— 3-9 


IV,  long  pointed  crjrst. 

Massive,  cleav. 

V. 

II. 


about  6. 

5-5-65 

II 

K 
II 

5-5—7 
6? 

6—65 

II 

II 


II 
II 

11 
11 


2-35— 2-6j IV,  cleav:  Mas.  [mas. 
2-5—2-6  ;V.Twincrvst.,Ubular; 
2-6—2*7  I V,  cleav:  Lam,  eran. 
2  65— 2-8  V  :  Coarse  col.,1am. 
"         V,  cleav  :  Mas. 

2-85-2-95  VI,  cleav :  Mas. 
2-8—3      Reniform  \  no  cleav. 

3—3-1      IV:  Columnar. 

31—3-3   IV. 

! 

3-3— 3-4    IV,  cleav:  Mas. 
3-35-3-55  IV:  Mas. 

^—2-3      Mas,  imitative. 

I 
3 — 31      Mas,  gran. 

3-1—3-2   IV:  Gran.  mas. 

I 

2-7— 2-8  ;V. 


3.i__3.7    V :  Mas. 

3-2— 3-3  iCryst.  large    and  dis- 

I    tinct. 
2^1—2-2    II. 

i  ! 

2-4 — 2-5   Cleav.  mas, — col,  gran. 


,2-7 — 3*7   Mas;    resembles  obsi- 
dian. 


31 — 3-3   Rad,  lam,  ren,bot,  mas. 
iThin  col,  div,  slel. 


II 


•MeUilite.355. 


V0U.\ 


5-7 

6-5 

11 

6-7 

u 


"         l,  Crysi.  hemihed. 
3-4 — ^5     ;  V,  cleav :  Lam.  prisms. 

3-46-3-5  IV. 

3-9—4     j  I  V,Less  than  1  in.  long. 

3-5— 3*7  ;IV;  coarse  col. 


2-3—2-4  >IV,  cleav  :  Mas. 
3  3-3  45  II J  Mas. 

2-2—2-4  !Mas. 
2-8-.3     illl:  Bot,  Mas. 
I  I 

a-3  3      IL 


Vit. 
Res. 

Ad. 

Vit  .  .  resin, 
p'rly. 

Vit. 


Pearly. 

Vit ..  res. 
Vit;  pearly,; 

splend. 
Vit.  res. 
Vit. 
P'rly;  vit. 


Vit ; . .  res. 

Vit;  p'rly;  res 
Vit. 
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Color f  JJiapkoMeitf^  Src. 


C.  smalt-b ;  wh,  gnh :  Sbtrl — op. 

C.  rose-red :  St.  gyh-w :  Trl— sbtrl.  Grains 

easily  sepaiable. 
C.  bn,  rdb-bn,  bkh-gn :  St.  pale  gnh-,  or 

y  wh-gy :  Op. 
C.  w ; . .  mountain-gn,  gnh-gy,  ash-gy. 
C  dark  ^h-bk,  bnh :  Sbtrl — op. 
C.  bn,  incUgo-b :  Sbtrp— trl. 

C.  wh,  gy,  gnh,  bh,  rh,  r :  Trp—sbtrl. 
C.  w ;  ywh,  rh. 

C.  w;  gyh,  rh,  gnh,  bh  :  Trp — sbtrl. 
C.  w :  Trp— trl.    Crystals  never  twins. 
C  gy,  bn,  rdh-bn,  gnh ;  play  of  colors  b. 

and  gn.    Sbtrl. 
C.  bnh-r,  rose-r :  Op — sbtrl. 
C.  bh-gn  :  Sbtrp— op. 

C.  pale  mountain-,  sea-gn :  Sbtrp — trl. 

C.  carmine-r,  pale  straw-yw.  in  certain 

directions  by  transmitted  light. 
C.  gyh-,  bnh-bk,  copper-r :  St.  gnh-gy  : 

Sbtrl— op. 
C.  gnh-gy,  bh :  violet  after  exposure,  and 

lustre  submetallic. 
C.  w,  yw,  r,  bn,  gn,  gy ;  pale ;  play  of  colors 

in  some  specimens :  Trp—sbtrl. 
C.  light  gnh-gy:  Sbtrl. 
C.  yw,  on,  r ;  apple-gn :   St.  w  j  3rwh  : 

Trr)---sbtrl. 
C.  pale  red. 


C.  flesh-r,  bnh,  gnh,  ywh  :   Trp — sbtrl : 

Bn.  on  exposure. 
C.  asparagus-gn :  St.  pearl-gy:  Surface 

cryst.  rough. 
C.jpale  smalt-blue,  milk-w,  gyh,   rdh  : 

Trl— sbtrp. 
C.  w— bh,  rh,  gnh :  Trl :  Brittle. 


C.  gyh-,  yelvet-bk ;  often  spotted  red :  St. 
light  gnh-gy :  Acts  slightly  on  the  mag- 
netic needle. 

C.  light-gy ;  gnh,  rh :  Sbtrl— op. 

C.  ash-gy :  Trl — op :  Fibres  rather  inco- 
herent. 

C.  wax-yw,  ywh-bn,  siskin-gn :  Sbtrl. 

C.  gnh-gy,  hair-bn:  Sbtrl— trl. 

[—trl. 

C.  apple-gn ;  sometimes  speckled :  Trp 

C.  dark-bn,  nearly  bk :  Op. 

C.  b-— w.  central  hue  of  crystals  often  blue, 
and  the  edges  w :  Trp—sbtrl. 

C. gnh-yw:  Trl:  Frangible. 

C.  deep,  bn,  leek-gn,  oTive-gn,  colorless : 
Trp—sbtrl. 

C.  bk,  bn,  gy,  w,  none  bright :  Trl — sbtrl. 

C.  leek-gn,  bh,  gyh,  w:  Trl— sbtrl:  Tough. 

C.  yw,  idh,  gnh:  Op. 


Aeidt, 


No  action. 


No  action. 
No  action. 
No  action,  [comp. 
Strong   mur.  de- 
Hot,  mur.  decom. 


No  action. 


Sol.  exc't  Silica. 


Sol.partly,ni/.yw. 


Sol.  mur. 


JSlowpiptt 

Loses  color  •  inf.  ' 

Soda  trp.  uncol.  globule. 

Fus !  bk.  globule. 

Fus.  dif !  white  glass. 
Bk.  enamel ;  Bor,  violet. 
Loses  col;  infos.    B<^. 

fus.  dif. 
Fus.  dif!  I  Bar.  trp.glass. 
Fus.  dif!  Sbtrp.  glass. 
On ch. glassy;  fus. dif!! 
Fus.  dif!! 
Fus.  dif! ! 

Fus.  leek-gn.  scoria. 

Colors  flame  gn.  Bar. 
fus! 

On  char,  ius!  trp;  op. 
on  cooling. 

Int. ;  fus.  dif.  bnh-gray 
scoria. 

Inf.on  char,  gnh-gy. glob- 
ule. Bar. {us  I  gn.  glass. 

Fus.  submet.  globule. 

Dec,  opaque ;  infus. 

Fus !  clear  gnh.  gla.ss. 
Fus.  dif!  Bor.  fus !  )rwh- 

gn. 
Fus.  w.  enamel.     Bar. 

Sale  amethyst  in  oxy- 
ating  flame. 
Dark  bn ;  fus.  bkh.  glass. 

Inf  Bor.  bh.  glass. 

Phos,  friable;  inf. 

Qentle  heat  blue  phas;  on 
char,  glassy,  inf ;  Bor. 
trp.  glass. 

Fus.  without  eflerv. 


Fus.  dif! !   Soda  ef.  bk. 

glass. 
On  char.  fus.  with  eff*. 
Decrep.  violently. 


lufus.  Bor.  fus.  dif.  trp. 

Infus.  Bor.  trp.  glass. 
Fus !  pale  gn.  glass. 

Fus.  vesic.  glass. 
Whitens:  Inf.  Bor.  fus. 

dif. 
Fus.  gnh.  glass. 
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Buch'jizi'.e.  37S.        P-iti.  0  7 
Epidy.-.  3»»^.  P'm 

T:.-:  Ore.  10 1.  /^':> 


£crfe«f«rc. 


Sp.  Tr-sr. 

iJI— 3-J  C-'.iianar; 

!<*2 — 3  5   I V  ;  Gran,  ma>. 

M  3—7  1    II .  Mas. 


lAUtre. 


jPrly.^lism'g 
Vit,p'rly. 
lAd.  res. 


•Hurai:e.  4*V.. 
Axinii*^.  3i«o. 

•Chns.:i:e.3Ch2. 


Visii  r. 
p-ir.\. 


3  1— 3  J   III:  C-jarscfol,  srran.    .Pearly. 

Ill  jviL 

3  e-3  3   V.  Cr>  ST.  flai  and  acuie.  Vil,  splend. 


b*t  UU* 

•Tau;oli:e  394.  ViU.ttld. 

Ncphr;:o.  333.  G  j 

Aiidalu>i;e.^  373.       P'-i  n. 

Garnet.  M*^.      Prin..  :•.>.>. 

•."^phajniiiie,  -100.  7 

Uuanz,  3^47. 

^Boracite.  40*2.      Gvpshrn. 


3  3 — 3  3  III :  Glob.  mas. 

3>-39  III- 

0  9—3  1  Massive. 

•2  9— 3  2  III:  Cul.^gran. 

3  3 — 13  I:  Gran. 


Vit. 

I 

!vit. 

I  Vit. 

I 

i  Vit ; . .  p'rly. 


Vil;  res. 

0-4—2  3   In  Ninall  spher.  aggre?.  P*rly  . .  res. 
2  i>-2^S    VI :  Mai.  ^    Vit,  res. 


lolite,  393. 

Silliinani(c.377. 

Siauro:ide;411. 

Turmaline,  3?J. 

Euclase,  3S1. 


P''im. 
Prim.  7 — 73 
Prim.        •' 

Prim.  7—8 

Prim.  73 


Zircun,409.  VoU.^prim.^'C. 


;( 


Beryl,  3S0. 


Prim.  7-3— S 


♦Sapphirint.-.39S.  '        ' 

•Forstcriie,  391.    Vcsurius.        '• 
•Osiraniie.  412.  IS 

Topaz,  3y().  Prim.  7  3—8 


2  9—3      I.  MTiall  cn-sials. 
2.>— 2^73111:  Mas.  ' 

3  33-;j  43  V,  crvst.  long ;  div. 
33— 3S   III. 

3—31      VI:  Cul,  mas. 

29—31    IV. 

4  3 — IS  II:  Gran. 

2-G— 2*8   VI :  Coarse  col,  gran. 

34 — 33   In  cleav.  ?rain:i. 

III.  cleav. 
43—44   III. 
3  4— 3 G   111,  cleav:  Col;  mas. 


Automolitc,  3>3.        Prim.       •'  J-2 — 13   I,  octahedral. 


Dy.<<luiie,  386. 

Phenaciic.  382. 
Spinel.:  3i+l. 
Chrysobcr}'!,  383. 

Sapphire,  387. 
Oianumd,  389. 


Prim.'      "         4-3_-4-6  I,  octahedral. 


Prim.H 
Prim.\      '* 
Prim.  8-5 


Prim.\9 


■10 


2-9—3      VI,  rhombohedral. 
35—36   I. 
:33— ;V8   III. 

3  9_4     I VI:  Ma.^. 
3  4—3  6    I. 


,  Vit..  ad. 

Vil. 

Vil . .  p'rly. 
;  Vit..  res. 

■Vit. 

ivit. 

Subadaman- 

tine. 
Vit,  res. 

Vit,  splend. 
Vit,  splend. 
Vit. 
Vit. 

Vit . .  res. 


Vit..  res. 

Vit. 
Vil. 
Vit. 

Vil— ..p'rly. 
Vit,  ad. 


-  Tbe  variety  chia.'*t(iliie  of  this  species  has  often  a  hardness  as  low  as  5.    Forll^* 
wrcliariiies  ot*  this  variety,  see  S  373. 
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Color y  Diaphaneitf^  ^c. 


C.  w,  ay,  ywh  :  Trl — sblrl. 

C.  dark  gn,  ywh-gn,  bh,  ffY,-bn,  rdh. 


C.  w,  gy,  yw,  r,  bn,  bk :  Sbtriv— op. 

C.  gyh-w,  gyh-gn,  gnh-w :  Trl — sbtrl. 

C.  yw;  w,  rdh-bn:  Trp — trl. 

C.  clove-bn ; .  .  plam-b,  pearl-gy  :  Trp — 

sbtrl. 
C.  grass-,  olive-gD,  ywh,  bnh  ;  Trp— trl. 

C.  velvet-bk:  Op. 

C.  leek-gn ;  bh,  rdh,  gyb,  wh :  Trl— sbtrl. 

C.  pearl-gy,  flesh-r :  Tough. 

C.  r,  bn,  yw,  w,  gn,  bk :  Trp— trl. 

C.  bn,  yw,  gy. 

C.  w,  violet-b,  rose-r,  bn,  gn,  yw,  r :  Trp 

—op. 
C.  w,  gyh,  ywh,  gnh:  Sbtrp — trl. 
C.  b,  bnh,  ywh,  ywh-gy :  Trp — trl. 
C.  hair-bn,  eyh :  Trl— s»btrl :  Brittle. 
C.  bnh-red,  bnh-bk ;  dark  and  not  bright : 

Sbtrp — op. 
C.  bk,  bn,  gn,  dark-b,  r,  w :  Light  colors 


Acida. 


transpaient,  dark  opaque. 
_  I,  b,  w,  al 
sbtrp. 


C.  mountain-gn, 


ways  pale:  Trp 


C.  r,  bn,  yw,  gy,  ^,  w ;  none  bright  ex- 
cept some  red  tints :  Trp — trl. 

C.  gn;  bh,  yh ;  pale  except  emerald-gn : 
Tro— sbtrl. 

C.  pale  sapphire-blue:  Trp — ^sbtrl. 

Colorless:  Translucent. 

C.  clove-bn:  Very  brittle. 

C.  yw,  gn,  b,  w ;  pale :  Trl — sbtrl. 

C.  dirty-gn,  bk,  b :  Sbtrl— op. 


C.  ywh-bn,  gyh-bn:  Sbtrl — op. 

Colorless ;  bright  wine-yw,  rdh :  Trp— op. 

C.  r, bh,  gnh,  yn,  bn, bk :  Trp — sbtrl. 

C.  gn ;  grass-gn,  olive-gn,  ywh,  gyh :  Trp 

—trl. 
C.  b,  r,  gn,  yw,  bn,  gy,  w :  Trp— trl. 
C.  w,  b,  r,  y,  gn,  bn,  gy,  bk:  Trp— trl — sbtrl. 


Blowpipe. 


Fus.  dif ! !  Bor.  dif.  trp. 
Bnr.  on  char,  mei-tin. 

dif. 
Op.  intum.  exf ;  fus.  un- 

colored  glass. 
Op ;  inf :  Bor.  trp.  glass. 
Fus !  int,  dark  gn.  glass. 

Darkened;  infus.  Bor. 

trp.  glass. 
Fus.  bkh.  scoria.,  mag : 

Bor.  clear  gn.  glass. 
Whitens;  inf:  Bor.  clear 

glass. 
Iniiis.  Bor.  fus.  dif.  trp.  < 

glass. 
Fus.  without  efferv.  bk. 

globule. 
Edges  enamelled. 
Intus :  Soda  fus !  ef.  trp. 

glass. 
Intum ;  fus.  w,  op.  fflass. 
Fus.  dif ! !  b,  trp.  glass. 
Infus.  Bor.  infT 
Infus. 

Op.  Intum.  Elect.by  heat. 

Intum.  in  strong  heat. 


Edges  rounded.  Bor.  trp. 

glass. 
Infus.  Bor.  infus. 


Infus.  Bor.  slowly  trp. 
^lass. 

Infus.  Soda  imperfect  fu- 
sion ;  if  re-fused  ox. 
zinc  on  charcoal. 

Red  while  hot;  Bor.  dif! 
red. 

Infus.  Bor.  trp.  glass. 

Infus :  Bor.  fus.  dif. 

Infus.  Bor.  fus.  dif! 

Infus.  Bor.  fus.  dif. 


^Crystals  occasionally  present  low  degrees  of  hardness,  which  do  not  manifest  any 
decomposition  externally. 
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ARRANGEMENT  OF  THE  MINERAL  SPECIES  IN  CLASS  II.,  SECTIOIT 
I.,  SUBSECTION  A.,  ACCORDING  TO  THEIR   SPECIFIC  GRAVITIES. 


Scarbroitc, 

Mellite, 

Websierite, 

Cotunnite, 

Halloylite, 

Hydroboracitc, 

Chabazite, 

Gmelinitp, 

Analcime, 

Keroliie, 

Phillipsite, 

Opal, 

Cnrysocolla, 

Hei^chcllite, 

Gismondine, 

Stilbiie, 

Natrolite, 

Heulandite, 

Levyne, 

Brewsterite, 


1-4— IS.Wavellite, 

I'SlHarmotome, 

1-5—2  Apophyllile, 

1-K— 1'9,'Dysclasile, 

1-8— 21  Thomsonite, 

1*9  Comptonite, 

2 — 21  Davidsonile, 

"       iNemalile, 
a-2-1  Feldspar, 
2—2-2  Gibbsite, 
"       iLeucite, 
2— 2-3|Pelalite, 
2— 2-4|Snhserulite, 
2' II I  Marmolitc, 
2-1— 2-2  Nepheline, 

2  Caq)hosiderite, 


21—2-3 

2-15—2  25 

2198 


21— 2^45iIolite, 


Ser^)entine, 

Pericline, 

Picrasmine, 


Oxalate  of  Lime,    2  1—2  5 


Mesotype, 

Scolecite, 

Epistilbite, 

Huraulite, 

Gypsum, 

Soaalite, 

Obsidian, 

Native  Magnesia, 

Laumonite, 

Mesolite, 


2-^-23 


(I 


Elaeolite, 


Calc  Spar, 
Fahlunite, 
Schiller  Spar, 
Albite, 
2-2— 24  Alumstone, 
Peclolite, 
Killinite, 
Cluartz, 
Scapolite, 
Phannacolitc, 


23—24 

<c 


2-3— 2-4 

C( 

tt 
ti 
tt 
(I 

23—2-5 

23—2-6 

2-4 

2-4— 2-5 

(( 

tl 

2-4—2-6 
(( 

25 
2-5—2-6 

(C 

2-5—27 

25—275 

2-5—27 

25-2-8 

26—27 

(( 

(C 

269 

K 

2-6—2-8 

i( 

II 
ti 


Beryl, 

Labrador!  te, 

Anorthite, 

Talc, 

Pinite, 

Hopeite, 

Edingtonite, 

Amphodelite, 

Tabular  Spar, 

Osmelite, 

Glaucolite, 

Isopyre, 

Hydromagnesite,  2-8—9-81 

""     ■  2-8-M 

II 

«< 

M 

3^8-3 

II 

II 
II 

u 
II 


2-65-»8 

w 

2-7-W 
II 

M 
II 
II 

u 
II 

9-V3 


Haidingeriic, 

Agalmatolite, 

Dolomite, 

Boltonite, 

Common  Mica, 

Black  Mica, 

Anhydrite, 

Eudialytc, 

Turquoii?, 

Prehnite, 

Cryolite, 

Garb.  Lime  and  Soda,  ** 

CarphoUte, 

Herderite, 

Datholite, 

Boracite, 

Phenacile, 

Gehleiiilc,  2-9— 31 


u 
u 

II 
II 
II 


Subsection  B.     Streak  colored. 


Garnet  of  Specie*. 


♦Wad,  444. 


I  Hardnet*.  Sp.  Gr*v. 
,05  3^7 


II 


•Copper  Froth,  266.     Cop.  1—1-5 

ores. I 

♦Red  Antimony,  531.    An-'* 
timony  orci.\ 

Tungslic  Acid,  202.  7V»g^-: 

iten, 

♦Earthy  Cobalt,  443. 

♦Nickel  Green,  269.  White 

nickel. 

•Uranic  Ochre,  271. 

I 

♦Cupreous  Manganese,440.  1-5 

Plumbic  Ochre,  251.  Lead 

oresj  vole} 


3—3-1 

I 

-6 


2-24 


[3  1—3  3 


Htructur: 


Ren,  bot,  coatings. 

Ill;  cleav :  Ren,  bot,  col. 

IV:  TuHs,  di\r. 

Mas,  pulv. 

Bot,  earthy. 
Capillary  cryst;  pulv. 


Dull,  earthy. 
P'rly,  Til. 
i  Ad —  . .  met 
Earthy. 
SubresinoRs. 


Massive,  earthy. 
Ren,  bot,  mas. 
Mas. 


jRes. 
'duU. 
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Nephrite, 

Eaclase, 

Anthopbyllite, 

Ankerlte, 

Hornblende, 

Andalosite, 

Biar^garite, 

PTTosmalite, 

Sejbertite, 

Lazalite, 

Blue  Spar, 

Amblygonite, 

Brlanite, 

Tarmaline, 

Rhomb  Spar, 

Wagnerlte, 

Apatite, 

MeUiUte, 

Flaor  Spar, 

Tholite, 

Bracite, 

Bacholzite, 

Spodomene, 

Etomite, 

Scorodite, 

Withamite, 

Bustamite, 

Commingtonite, 

HelTine, 

Bronzite, 

Azinite, 

Dreelite, 

Pjrrozene, 

Acmite, 

Saussurite, 

Sphene, 

E^idote, 


2-9— 31 

(I 

2-9— 3-3 

(i 

(( 


Hjrpersthene,  3-3— 3-4 

Idocrase,  3-3—3*45 

Sillimanite,  3*35— 3*45 

Chrysolite,  3-3— 35 

Electric  Calamine, 
Arfwedsonite, 


a-31 

Hetepozite, 

3-35-3  55 

CI 

Yttrocerite, 

3-4—3-5 

tt 

Babingtonite, 

cc 

(C 

Diaspore, 
Sappnirine, 

cc 

It 

11 

It 

Ligurite, 

345—3-5 

n 

Topaz, 

3-4—3-6 

tt 

Diamond, 

cc 

3—315 

Manganese  Spar, 

TripTite, 

Dialiogite, 

3-4—3-7 

3-3-2 

3-4—3-8 

3—33 

3-5—36 

CI 

31—3-2 

Spinel, 

Kvanite, 

Cnrysobieryl, 

cc 
cc 

II 

3-5—38 

11 

Stanrotide, 

IC 

II 

Gkimet, 

3-&-4-3 

II 

Triph^line, 

3-6 

II 

Spathic  Iron, 

3-7—3-9 

31—3-3 

Jimkerite, 

3-&-3-85 

(C 

Tautolite,    • 

38—3-9 

CI 

Anatase, 

cc 

II 

BacklaiKlite, 

3-9—4 

II 

32-33 

Sapphire, 
WiUemite, 

cc 

4—41 

(C 

Troostite, 

ct 

32—34 

Witherite, 

41-4  35 

CI 

Automolite, 

42-43 

II 

Calamine, 

4-2-4-5 

11 

Bismuth  Ochre, 

4-3-4-4 

3-a-35 

Ostranite, 

IC 

u 

Heavy  Spar, 

4-3— 1-8 

Dysluite,  4-5— 4*6 

Zircon,  4-5— 4-8 

Flucerine,  4-7 

Microiite,  475 — 5 

Cerite,  4-8—5 

Yttro-Colombite,  5-3—6-4 
Hedyphane,  54 — brS 

Horn  Silver,  5-5— 5-6 

White  Antimony.         ** 
MolybdateofLead,  5-7—5*8 
Polysphaerite,         5-89 — 6-1 
Bismuth  Blende,     5*9—6*1 
Corneous  Lead,  6—6*1 

Tungstate  of  Lime,      " 
White  Lead,  6- 1-6*5 

Leadhillite,  6-^-6-3 

Auglesite,  6-25—6-3 

Plumbo-resinite,  6*3 — 6-4 
Horn  Gluicksilver,  6*4 — 6-5 
Mimetene,  " 

Tin  Ore,  6-5— Tl 

Vanadate  of  Lead,  6-6—6-7 
Dyoxylite,  68—7 

Cerasite,  7—7*1 

Timgstatcof  Lead,  7*9— 8-1 

Species  in  this  stt^secium 
whose  specific  gravity  has 
not  been  determined, 

Chenocoprolite. 

Arsenate  of  Iron. 

Tumerite. 

Poohnahlite. 

Anhydrous  Scolecite. 

Forsterite. 

Childrenite. 


Subsection  B.    Streak  colored. 


C.  Sl  St.  bn.  bk :  Op :  Fract.  earthy :  Soils. 

Feels  light  on  account  of  its  porosity. 
C.  pale  apple-gn, . .  sky-b :  St  paler :  Trl 

— sbtrl. 
C.  cherry*r:  St.  bnh-r:  Sbtrl. 

C.  lemon-yw. 

C.  bh,  bah,  bk:  Op:  Sectile. 
C.  apple-gn,  gyh,  w :  St.  gnh-w. 

C.  solphur-yw;  bnh,  rdh;  gently  heated 

orange-yw. 
C.  andSt.  bh-bk:Op. 


Acid». 


C.  between  solphor-  and  lemon-yw :  St 
oalar. 


Nit,  w.  coating. 


Efferv.,  yw,  sol. 


1 


Bl0wpip0» 


Dec !  flame  gn :  blackens 
fus.  steel-gy.  pear  J. 
Fusi  on  ch;  volatilized. 

Greenish. 

Bar.  blue. 

Darkens ;  on  ch.  arsen. 

Green. 

Bn  *,  inf :  Bor,  violet  and 

^is!   reduced  to  met. 
lead. 
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M'ame*  of  Spfcut. 


Black  Copper,  551. 

Capper  ares, 
^Melanochroitej  246. 

^Miniam,  250.    Lead  ares. 
♦Hisingerite,  449.        CaU 

spar. 
^Cobalt  Bloom,  231. 


Vivianlte,  223. 

•Orpiment,  537. 

♦Realgar,  536. 

•Copper  Mica,  265.     Cap. 

ares. 
♦Blue  Copper,  501. 

Qray-wazke. 
Sulphur,  538.       VaU.,  <f»c. 

•Liroconlte,  260.  Cap.  ores. 

♦Uranite,  272. 

♦Miargyrite,  532. 
♦Light  Red  Silver,  53-1. 

Cinnabar,  535. 

•Cronstedtile,  227. 

•Dark  Red  Silver,  533. 

•Sordawalile,  567.     Prim. 

Cube  Ore,  217. 

•Aphanesite,  253. 

♦Aiacamite,  264.  Volc.^  4-c. 

Cupreous  Anglesite,  249. 

Lead  ores. 
•Vauquelinite,  247.    Lead 

ores. 
•Melanochroite,  246.  Lead 

ores. 
•Chromate  of  Lead,  245. 
*Caledonite,248.  Lead  ores. 

♦Pyrorthite,  426.    Granite. 

Olivenite,  263. 

*GreeD  Iron  Ore,  228. 
♦Cacoxenite,  222.    Braion 

iron  ore. 
•Pyrargillite,279.  Granite. 
Ankerite,  183. 


Hardness. 


1-5—2 


l( 


l( 


l( 


2 

about  2 
1-5-2-5 

2—2-5 

It 

(C 

tc 

2-5 

(( 

2-5—3 

(( 

<( 

C( 

({ 
(I 
{( 
(( 


(I 

3—4 

(( 

3—5 
35—4 


Sp.  Orgy.  ] 


Struetmrs. 


5-75 
4-6 

a-31 


Mas,  pulv.  coatings. 

jIII;  cryst.  tab:  Mas. 

Mas.  pulv. 
Cleav.  mas,  gran. 


ly,  fol ! ;  Stel.  fib,  coat- 
ings. 


29—3 

26—2-7   IV,  fol!  imit,  mas. 


3-4—3-5  III,  (bl :  Imit,  mas. 

3-4—3-7  IV:  Mas. 

2-5-2-6  VI,  fol!:  Mas. 
3-8—3-82  Spher,  surf,  cryst. 

2—21  III:  Mas. 

2-9—3  III:  Mas. 

31—3-2  II,  fol!:  Gran. 


52—53   IV. 

5  4—5-6   VI:  Mas. 

8—8-1      VI,  cleav:  Mas. 

3-3—3-4   VI,  fol ! :  Col,  ren,  mas. 

5  7-5-9    VI:  Mas. 

Mas. 

3  I :  Mas. 

4-1—4  2    IV:  Div. 

4-4 — 4*5    III,    cleav:    Mas,    in 

grains. 
5-3—5-5    IV,  cleav. 

IV :  Imit,  mas. 

5-7— 5-8    III. 

6 — 61      IV.  Columnar,  mas. 
6-4  III :  Div. 

21 — 2-3    Long  thin  imbed,  cryst. 

41—4-3    III.  Col,  div,  fib,  imit, 

mas. 
1*7 — 2      Mas,  ren,  earthy. 
3-3—3-4    Div.  fibres. 

2-5  II;  Mas. 

2-9—3-2   VI:  Mas. 


Lmstn,     I 


Eanby. 
Res;gliiiL 


Pearly— ad. 
earthy. 

PVly ;    met, 
vit. 

P'riy— met., 
res. 
Res. 

P'rly..vil^ 

Res,  weak. 

Res. 

Vit,  res. 

• 

P'rly..ad. 

Submel..ad. 
Ad. 

Ad . .  met. 

Vit. 

Met-ad. 

Vit. 

Subadamant 

P'rly. 

Ad . .  vit 

Vit,  ad. 

Ad,  faint 

Res,  glim. 

Ad. 
Res. 

Res,  weak. 

Ad ..  vit,  and 
p'rly. 
Res;  dull. 
Silky. 

Shining. 
Vit..  p'rly. 
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Color,  DimphaMntfff  ire. 


C.  bk,  bh:  Friable;  scarcely  soils. 

C.  hyacinth-r ;  orange-r ;  lemon-y  w  on  ex- 
posure: St.  brick-r:  Sbtrl — op. 

C.  aurora-red. 

C.  bk :  St.  gnh-gy,  bnh-yw :  Cross  fract. 
earthy. 

C.  crimson  and  peach-blossom-r — pearl- 

gr,  gnh :  St.  paler :  Dry  powder  deep 
vender-b.    Lam.  flex. 
C,  pale  bkh-gn — indigo-b:  St.  bh-w— b: 

Lam.  flex.     Powder  of  dry  mineral 

crashed,  liver-bn. 
G.  lemon-y w:    St.   paler:   Sbtrp — sbtrl: 

Sect:  JJun.  flex. 
C.  bright   aurora-r:    St.  orange-jrw — r: 

Sectue. 
C.  emerald-gn,  grass-gn :  St.  paler :  Trp 

— trl. 
C.  indigo-b:  St.  lead-gy;  shining:  Sectile. 

C.  and  St.  sulphur-yw,  rdh,  gnh :  Trp — 
sbtrl. 

C.  sky-b— verdigris-gn :  St.  paler :  Sbtrp 
—trl. 

C.  emerald  and  grass-gn;  apple-gn:  St. 
pAler :  Tr^— sbtrp :  Lam.  brit.,  not  flex. 

C.  iron-bk :  St.  dart  cherry-r :  Sbtrl— op. 

C.  cochineal-r :  St.  cochineal-r— aurora-r : 
Sbtrp—sbtrl. 

C.  cocnineal-r — bnh-r,  lead-gy :  St.  scar- 
let-r,  bnh :  Sbtrp — ^sbtrl. 

C  bnh-bk:  St.  dark  leek-gn:  Op:  Lam, 
elastic. 

C.  iron-bk— lead-gy:  St.  cochineal-r:  Sec- 
tile  :  Trl— op. 

C.  gyh-,  bh-bk :  Becomes  rdh.  on  expo- 
sure :  St.  liver-bn :  Op. 

C.  olive-gn,  ywh-bn,  bkh,  grass-gn:  iSt. 
pale  olive-gn — bn :  Sbtrl. 

C.  dark  yerdigris-gn — sky-b:  St.  verdigris- 
gn:  Sbtrl. 

C.  olive-,  grass-gn,  bkh-gn:  St.  apple-gn: 
Trl— sbirl. 

C.  fine  azure-b;  St.  pale-b :  Trl— «btil. 

C.  bkh-,  olive-gn :  St.  siskin-gn ;  bnh :  Trl 

C.  between  coch.  and  hyacinth-r ;  lemon- 
3rw  on  exposure:  St.  brick-r:  Sbtrl— op. 

C.  hyacinth-r :  St.  orange-jnv :  Trl :  Sect. 

C.  deep  verdigris-,  mountain-gn :  St.  gnh- 
w:  Trl. 

C.  and  St.  bnh-bk ;  ywh-bn,  if  weathered : 
Op. 

C.  gn,  bn :  St.  olive-gn— bn :  Sbtrp— op. 

C.  pistachio-gn,  bkh,  ywh:  Op— Sbtrl. 
C.  ywh-bn :  St.  ywh. 

C.  bkh :  odor  argillaceous  when  heated. 
C.  w ;  gyhjrdh,  bnh ;  darkens  on  exposure ; 
St.  bn:  Trl— fibtrp. 


Actio, 


NU.  sol. 


Biowp^o* 


Sol. 


No  action. 
Nil.  sol.,  no  ef. 
NU.  sol.,  no  ef. 
Dilute  nit.  sol. 

NU.  sol.  r.  fumes. 
Pulv.  gel !  mur. 

Mur.  partly  sol. 


NU.  yw.  sol,  no  ef. 


Sol.  nU. 


Sol.  nU. 
Ef.  slowly. 


Fus.  bn,  cr3rst.  on  cool- 
ing. 

Fns.  globule  of  lead. 

Low  heat,  mag;  higher 
fus.  bk :  Bor.  y wh-gn. 

Darkens ;  on  char,  arses. 
Bar.  fine  blue. 

Dec;,  loses  color;  fus. 
dark  bn.  scoria,  mag- 
netic. 

Fumes  of  sulph.  and  ar- 
sen. 

On  char,  bums  b.  flame, 
alliaceous  odor. 

Op,  arsen ;  fus.  bk.  glob. 


Burns  at  low  temp.  b. 

flame. 
Loses  color  and  trpncy ; 

arsen. 
Op.  yw ;  fas.  bk.  ^lob. 

[timony. 
Fumes  of  sulph.  and  an- 
Fus.  b.  flame;  sul.  and 

arsen. 
Wholly  volatilized. 

Froths  a  little,  not  fus. 

Dec;    fus,    bh,    flame; 

sulph. 
Fus.  dif.  bkh.  globule: 

Bor.  gn. 
Low  heat  r ;  higher,  int. 
r. powder:  On  ch.  ars. 
Dei.  fus !  arsenic,  fumes. 

Flame  b.  and  gn ;  muri- 
atic fumes. 
Indicates  cop.  and  lead. 

Intum;  fus.  gyh.  glob, 
containing  lead. 

Fus !  bn.  cryst.  on  cool- 
ing, (slag. 

Bkns;  dec,  fus.  shining 


Gently  heated  inflames ; 

fus.  bk.  enamel. 
Unalt ;  on  ch.  fus.  with 

defl.,  met.  glob. 
Bn.  and  bk ;  infus. 


Bkns.  mag.  inAis. 


DETEKHIETATITB  HIHSSALOOT. 


Jr-«  ./*«<„. 

Sr.Om. 

«»M». 

Z«<nL    - 

•BTOhaniite,967.  Cop.ern 
Green Malacbile,355.  Cop 

Blende,  530, 

Bed  Copper  Ore,  4IB. 

3-6— 4 

3-7-38 
4-41 

46-4-9 

5-9-G 

III. 
IV:Pib,bo«,raa«,e(»t- 

I,  clMTiPib,  maa. 

IrFib,ii»a* 

Vit. 
Vit.-ad.d' 

met. 

Pyromorphiic,  341. 
Euchroiie,  35a,          Prim 

3-5— 125 

6-8— 7-1 
3-3-3-4 

IT:  ImiUmu. 
III. 

Bes. 

Vil. 

Blue  Malachite,  asd. 

Bismnlh  Bl^niie,  306. 

3-8-3-9 
5-9-61 

IT:Bo^>lU3. 
I:aiob,col,iau. 

Vit,  ad. 

'Crocidolile,  448. 

4 

3-8-3-3 

Fibi  fibres   separable 

LIbethenlte,  963. 

3&-3-8 

mas. 
III. 

Rea. 

•Carphosidpriie,  SK. 

4-46 

s-s 

Reniform,  mas. 

Res. 

•Pyrosmalile.aae.    Prim 

" 

3—3-3 

VI:  Mas. 

V'i\j,  Tit 

•Herrerite,  370.  Sav.aru 

■' 

4-3 

Ren,  3  obliqne  deav. 

Vit,p>l7- 

Red  Zinc  Ore,  413.  FHm 
•Bronzite,300.           Pnw 
Plucerlne,  195. 

4—5 

5-4-56 
3a-3-3 

4-7 

III,fol:MaB. 

IV,fo1!:Lam,inas. 
VI:  Mas. 

SabadamasL 
Met-p'riy. 

Vit. 

•EeudHiilile,  550. 
•Xenolime,  201. 

4— 4'75 
4-25-5 

45—4-6 

VI,cleav:Um,maa. 
11,  Clear. 

Imp.  cryst;  concenlric 
III:  Col,  bot,  mas. 

Long.  adc.  crynaU. 

Res. 
Res. 

•Erinite,  S69.       Cop.  era 
PscuUcvkalachile,  261. 

Cup.  erti. 
Orthiie,  425.             PHm. 

4-5—5 
5 

4—4-1 
41-^3 

32-3-3 

Ad..vli.  • 
Vil. 

*Di(ipla,ie,  25-?, 
Prrochlure,  419.        Prin. 

" 

42-4-3 

VI. 
I. 

Vil, . .  i«s. 
Res..ril. 

" 

47 

I:  Mm. 

Vil. 

TilpUle,  314.             Prim. 
Brown  Iron  Ore,t  451. 

5—5-6 

3-4-3-8 
3-9—41 

4-7— 4-8 

Mas,  cleav. 
Ill:  Bot,  mas. 

11 :  Mas. 

Res. .ad. 
Adi  sabDMli 
eanhy. 

Wolfram,  43C.          Prm. 

•(Ersledlle,  430.        Prin. 
Chromic  Iron.  4(7,     Sirp. 
Pltchblenile,  435. 

5-5 

7-T4 

3-C-57 
4-3-^-5 
6-4—0-5 

Ill,  cleav :  Coarse  col 
lam. 
11. 

1 :  Mas. 
Bot,  mas. 

Sabm«t 

Splend. 
Snbmel. 
SubmeC 

•Isopyre,401.           Pnm. 

S-6 

a9-3 

Mas. 

Vit. 

PMlomelanile.  439. 
•.Eschyniie,  4d9.      Prim. 

4—4-4 
5-1-5-6 

Mas:  Bot,  mas. 
IV:  Mas. 

Snbmet. 
Res. 

•Monazite,  5G0. 
•Brookile,  417. 

5-&--6 

4&— 5 

IV. 
III. 

Vit;  uealc. 
Met-ad. 

fall  descriptions  of  the  qiecies,  1 451. 
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CWt,  DUphwmtitif^ »«. ' 


C.  emerald-gn :  Trp. 

C.  gn:  St  paler:  Trl— op. 

C.  ¥W,  Im,  bk,  gn,  r;  none  bright:  St.  w, 

rii,bn. 
C.  cochineal-,  carmine-r :  St.  bnh-r,  Sbcrp 

— sbtrl.  Often  coated  with  gn.  malachite. 
C.  gn,  bn ;  gj :  St.  jtw  :  Sbtrp-^sbtrl. 
C.  bright  emerahl-gn :  St.  pale  apple-gn : 

Trp— trl. 
C.  aznre-b,  bkh-b:  St.  paler:  Trp— sbtrl. 
C.  dark  hair-bn;  yw,  gy;  straw-yw:  St. 

jrwh-gy:  Trp— op. 
C.  and  St  lavender-b',  leek-gn.     Fibres 

somewhat  elastic. 
C.  darkolive-gn:  Stolive-gn:  Sbtrl. 

C.  and  St  straw-yw:  St.  glimmering: 

Feel  ffreasy. 
C.  pale  liyer-bn,  gyh,  gnh:  St.  paler:  Trl 

—op. 
C.  pistachio-,  emerald-gn,  grass-gn:  St. 

jrwh-gy:  Trl. 
C.  r;  ywh :  St  orange-yw:  Sbtrl— op. 
G.  dirty  leek-gn,  bkh:  bn^h-gy :  St.  same. 
C.  fine  yw,  rdh,  bnh:  Sbtrl— op:  St.  w, 

ywh. 
C.  bk :  dark  bn :  Trl— op :  St.  gnh-gy. 
C.  ym-bn :  St.  pale  bn :  Op. 

C.  emerald-gn,  grass-gn:  St.  paler:  Sbtrl. 
C.  emeraid-gn. bkh:  St. paler:  Trl— sbtrl. 

C.  bk . .  ash-gy :  St.  bnh-gy. 

C.  emerald-gn,  bkh :  St.  gn :  Trp— trl. 
G.  rdh-bn :  St.  clear  pale  bn :  sbtrl — op. 

C.  iSne  yw,  rdh,  bnh:  St  fine  yw:  Sbtrl— 

op. 
C.  bkh-lm :  St.  ywh-gy :  Sbtrp— op. 
G.  bn,  ywh,  bkh,  not  bright :  St.  ywh-bn : 

Sbtrp— op. 
G.  bnh-bk :  St.  chesnut-bn :  Op. 

G.  dark  gyh-,  bnh-bk :  St.  dark  rdh-bn : 

Op. 
G.  brown. 

G.  iron  bk,  bnh :  St.  bn :  Infus. 
G.gyh-bk,  iron-bk,  gnh,  bnh,  velvet-bk: 

Stbk:  Op. 
G.  gyh-bk,  velvet-bk:  often  spotted  red: 

St.  pale  gnh-gy :  Op— sbtrl. 
G.  bk.  dark  steel-gy :  St.  rdh-,  bnh-bk :  Op. 
G.  bkh :  bnh-yw :  St.  dark  gy,  nearly  bk : 

Trl— op. 
C.  bo,  smoky-r :  St.  rdh-w. 
G.  hair-bn ;  orange  3rw,  rdh ;  St.  ywh-w : 

Trl— op. 


Sol.  mur. 

Sol.  ef.  %U:   Sol. 
mur,  no  ef. 
Sol.  hotnt<,noef. 


Ef.nU. 


Nit.  sol.,   except 
silica. 


Hotni/.  sol.  noef. 


Sol.  mur,  no  ef. 


iSW.yw:Sol.in«r. 
odorous !  fumes. 
Sol.  nii,  no  ef. 
NU-mwr.  sol. 

Hot  mur.  odor ! 


Mur.  sol :  odor ! 


Blackens;  ini^is. 
Bk.  Bor.  fas! 

High  heat  zinc  fumes ; 

inftis. 
On  char,  met  copper. 

Fn8.on  ch.  cryst.  on  coS- 
At  certain  heat  on  ch.  re- 
duced with  deflagration. 
Bk :  Fus.  on  ch.  mt.  gn. 
Dec ;  fus.  glass. 

Fus !  bk.  glass,  shining. 

First  bnh.  glob,  then  rdh- 

gy.  met ;  lastly  met.  cop. 
Bk:  fus.  dif.  mag:  Bor. 

fus. 
Odorous  fumes,  rdh-bn ; 

fus.  bk.  slag. 
On  char.  w.  fumes :  Fus. 

bk.  glob. 
Infwi.  Bor.  yw.  glass. 

Bkns,  inf  j  bor.  r.  when 
hot,  colorless  on  cooPg. 

Infus :  Bor,  milky  glob, 
when  cool. 

Fus  1  vesic.  submet. 

Intum.  vwh-bn ;  fus.  ef. 

vesic.  bk :  Bor.  fus  I 
Dec,  ywh-gn  flame.  Inf. 
Ywh-bn;  fus.  dif!  Bor.yw 

trp.  glob,  in  ox.  flame. 
B'kns  inf :  Bor.  like  flu- 

cerine. 
Fus !  bk  scoria. 
Bk.  mag ;  infus. 

Fus.  in  oxyd.  flame  ame- 
thyst globule. 

Dec ;  fus.  dif.  met.  glob, 
cryst ;  phos  deep  r.  glob. 

Bor  fine  gn.  glob. 
Infus :  Bor.  gy.  scoria. 

Fus.  without  intum. 


Swells;  3rw;  bor.  dark 

yw.  [op. 

Inf:  Bor.  on  ch.  fus.  yw. 


InttFey  a  red  color,  argillaceous  aspect,  low  hardness,  and  a  fine  granular  or  lenticular 
itnictiue.    See  1 453. 
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♦SodaUte,  321.     VoU,,  <f*£. 


Yenite,  450. 


Prim. 


^Fergosonite,  433.     Prim. 


Bnicite,  405. 


Prim. 


Hypersthene,  SOS.  Prim. 

•Allanite,  423. 

^Acmite,  370.  Prim. 

Rutile,  414.  Prim. 

*Thorite,424.  Prim. 

♦Polymignite,  431.  Prim. 

Tin  Ore,  420.  Prim. 

*Ghidolinite,  427.  Oran. 

♦Titaniferous  Cerite,  428. 


Hmrimsss. 

55—6 

tt 

II 

5&-6-5 
6 

II 
6-6-5 

II 
II 

65 

6-7 

6-5-7 

CI 


Sp.  Ormv. 

2-2— 2-4 

3-&-41 

5-8— 5-9 

31—3-3 
3-3—3-4 

3-2-41 
32-33 

42-4-3 

4-6—4-7 

4-7-4-9 
6-5— 71 
4—4  3 


JLmHrt, 


!l:  Mas. 

Ill :  Col ;  mas. 

II. 

IV :  Gran,  mas. 
IV,  foil;  mas. 

V:  Acic;  mas. 

IV,  long  pointed  cryst. 

II:  Mas. 
Massive. 

III,    usually  thin  and 
striated. 
II :  Div,  fib ;  mas. 

IV:  Mas. 


ViL 

Submet. 

Fract.     mat 
irit,8plend. 
Vit ; . .  res. 
Met^'rly. 

Submet ;  res. 
Vit;..  pes. 

Ad— mei-ad. 
Vit,  res. 

Sabmetallie; 
splendent. 
Ad. 


Vit; 
Vit. 


ARRANGEMENT  OF  THE  MINERAL  SPECIES  IN  CLASS  II.,  SECTION 
I.,  SUBSECTION  B.,  ACCORDING  TO  THEIR   SPECIFIC  GRAVITIES. 


Oreen  Iron  Ore,         1-7-2 
Sulphur,  2—2-1 

Pyrorthite,  2-1-2-3 

Cobaltic  Mfanganese,      2-24 


Sodalite, 
Pyragillite, 
Carpnosiderite, 
Copper  Mica, 
Vivianite, 
Cobalt  Bloom, 
Liroconite, 
Isopyre, 
Cube  Ore, 
Copper  Froth, 


22-2-4 
2-5 


II 


Hisingerite, 
Pyrosmalite, 
Uranite, 

Cupreous  Manga- 
nese, 
Brucite, 
Crocidolite, 
2-5— 2-6|Bronzite, 
2-6— 2-7iOrthite, 
2  9—3  Dioptase, 
Acmite, 
Cronstedtite, 
3  Cacoxenite, 
3— 3l|Euchroite, 


II 
II 


3—31 

3—3-2 

31—3-2 

3-1—3-3 

II 

3  2-3  31 

It 

II 
It 

CI 

3-a— 34 

(I 

II 


Hjrpersthene, 

3-3-3-4 

Orpiment, 

3-4-4-6 

Realgar, 
Triplite, 

3-4-3'7 

3-4—3-8 

CErstedite, 

36-3-7 

Libethenite, 

36-3-8 

;Allanite, 

32-41 

iWad, 

3-7 

iBrochantite, 

3-7—38 

Blue  Copper  Ore, 

3-7— 3-88 

Blue  Malachite, 

38-3-9 

Yenite, 

3-8-4-1 

Brown  Iron  Ore, 

3-9-4-1 

Green  Malachite, 

4—41 

SECTION  II.      LUSTRE  METALLIC. 


M'amet  of  Speeiea. 

Hardne$$. 

8p.  Chrav. 

Structure. 

Strtttk. 

Native  Mercury,  466. 
•Iodic  Silver,  275. 

Soft 

13—14 

Liquid. 
Fol!  mas. 

Silver-w^sob- 
met. 
Shining. 
Lead-gy,  gnh 
Black. 

•Flexible  Silver  Ore,  523. 
Molybdenite,  524.      Prim. 
•Stembergite,  522.    Silver 

1     15 

(1 

K 

4-&-4-8 
41—43 

IV,  fol ! ;  tab.  mas. 
VI,  fol !  fol-mas. 
Ill,  fol !  rose-like  agg. 

♦Foliated  Tellurium,  521. 

(1 

7    71 

II,  fol !  gran. 

Bkh.  lead-gy. 

♦BitelluridofLead,521. 

♦Auro-Tellurite,  464. 
Lead,  468.      VoU,  ^pnm. 

CI 

cc 

81—8-2 

10—11 
11-12    1 

[cryst.  lam. 
Ill:  Small   cryst.  and 
I :  Membranes  and  glob. 

Shining. 

CLA8S  KVnoaJEA) 
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CWt,  ZWaylwMftf ,  <x. 


AcUm. 


C.  gyh-bk,  ash-gy,  bn,  azare-b,  gn,  w:  St. 

paler:  Tip— trl. 
C.  inm-bk,  dark  gyh-bk :  St.  bk,  gnh^bah : 

pp. 
C.  darkbnh-bk ;  bD.  in  thin  scales  and  trl : 

St.  pale  brown :  Op. 
C.  yw.  gnh,  bn,  r — light:  Trp— sbtrl. 
C.  gTn>,  bnh-,  gnh-bk;  copper-red:  St. 

gnn-gy:  Op— sbtrl. 
C.  bnh,  nih-bk :  St.  gnh-ey :  Op — sbtrl. 
C.  bnh-DK,  jwh,  gnh :  St.  pale  gnh-gy : 

Sbtrl— op. 
C.  rdh-bn.  jwh :  St.  pale  bn :  Trl — op. 
C.  bk ;  bnii :  St.  dark  bn  j  frangible. 

C.  bk;  op:  St  darkbn.    Fract.  brilliant 

sabxnet. 
C.  bn,  bk,  r,  jtw,  gy,  w :  St.  pale  gyh-bn : 

Sbtrp— op. 
C.  gnh-bk,  dark :  St.  gnh-gy :  Sbtrl— op. 

C.  bkh-bn. 


Gel.  nU. 
Mur.  sol. 


Gel.  nU. 


Insol. 

Gtel.  hot  nii. 

Acted  on  by  acids. 


Fas.  dif.  w.  glass. 
On  char.  bk.  globnle. 

Gteh-yw :    infos :    Bar, 

fas.  dii. 
Fas.  dif! !  loses  col.  op. 
Inf :  On  ch.  gnh-gy  op. 

glob.  Sol.  in  borax. 
Froths;  black  scoria. 
Fas.  bk.  glob.  mag. 

Inf:  Bor.  ywh-r.  glass. 
Pale  bnh-r ;  Infos :  Bor. 

fos.  iron-colored  glob. 
Unalt  Bor.  fos !  colored 

globale. 
Infos:  Bor.  on  char,  re- 

doced  to  metal. 
Dec :  vivid  elow ;  on  ch. 

swells,  gyn-gn. 
Swells. 


Erinite,  4-^1 

Gadolinite,  4-4*3 

Pstiomelane,  4 — 4*4 

Aphanesite,  41 — 1*2 

Psendo-Biaiachite,  41-^*3 

4-2— 4-3 


PfTochlore, 

Rntile, 

Herrerite, 

Chromic  Iron, 

Atacamite, 

Red  Antimony, 

Xenotime, 

Minium, 

Thorite, 

Blende, 

Fincerine, 

Snbses'fl.  of  Ceriom,       4*7 


tt 

4-3 
4a— 4*5 
4  4—45 
4-4— 4-6 
4-5-4-6 

4-6 
4-6—47 
4&-49 


Haosmannite,  4*7 — 4*6 
Polymignite,  4*7— 4*9 
Monazite,  4*8 — 5 
.fischynite,  51—5*6 
Miargyrite,  5*3 — 5*3 
Cupreoos  Angle- 
site,  5*3 — 5*5 
Light  Red  Silver,  5*4— 5*6 
Red  Zinc  Ore,  " 
Melanochroite,  5*75 
Dark  Red  Silver,  5*7— 5*9 
Fergosonite,  58 — 5*9 
Red  Copper  Ore,  5*9—6 
Bismotn  Blende,  5-9—61 
Chromate  of  Lead ,  6—6*  1 
Caledonite,  6*4 
Pitchblende,  64— 65 


Tin  Ore,  6*5—7*1 

Pyromorphite,  6*8—71 

Wolfram,  7—7*4 

Cinnabar,  8—8*1 

Specieswhose  specific  gravity 
has  not  been  determined. 

Tongstic  Ochre. 
Nickel  Green. 
Uraniom  Ochre. 
Plombic  Ochre. 
Black  Copper  Ore. 
Sordawalite. 
Vaoqoelinite. 
Beodantite. 
Brookite. 
Titanlferoos  Cerite. 


SECTION  II.   LUSTRE  METALLIC. 


Color,  Diapkaneitf,  4re. 

Jieido. 

Blowpipe. 

C.  tin  white. 

C.  w,  ywh,  gn ;  bk.  specks  of  met.  silver : 

Fos !  on  ch.  flame  violet, 

Lam.  flex. 

fflob.  of  silver  obtained. 
Yields  solph.  and  silver. 
Infos ;  solph.  odor. 

C.  (external)  nearly  bk :  Lam.  flex. 
C.  pure  lead-gy :  Sectile;  lam,  flex. 

NU.  ef. 

C.  dark  pinchbeck-bn  *,  tarnish  violet-b: 

On  ch.  b.  flame :  Solph. 

Traces  on  paper :  Lam.  flex ! 
C.  blackish  lead-gy :  Lam,  flex :  Sectile. 

Sol !  nit. 

On  ch.  fos!  w.  fomes. 

flame  bloe. 

C.  tin-white:  Easily  redoced  to  powder: 

Sol !  nU. 

On  char,  fos !  flame  b ; 

SecUle. 

fomes. 

C.  silver-w . .  brass-yw;  rather  brittle. 

Sol.  nU. 

Fos !  pungent  odor. 
FuslfvoUaie. 

G.  lead-gy :  Itfalleable ;  Soils. 

Sol.  hot  nit. 

DBTERMI NATIVE  HiNEHALOGV 


"HisingeriW,  449. 

ipar. 
Oraphlle,  547. 
•Molybdlc  Silver,  511. 
•CobaUic  Galena,  b\9. 

Orag-waclt. 

*FeatherOreofLead,515. 

Qtturtz. 

'Qrftpbic  Telluiiiun,  607, 

Ootd. 

•Gray  Aniinunr,  512. 

•Viireous  Silver,  &05. 

Prim 
•Tellaric  Bismulh,  537. 

•Bionile,  538. 

•Biimuih  Silver,  470. 

Pyroliwite,  443, 
*Miargyrile,  633. 
'Anllmoniai  Sulphnrct  of 

Silver,  510. 
'Jameonite,  S15, 

•Naiive  Tellurium,  473, 

•Adcular  Biamulh,  536. 

Prim. 
■•Britlle  Silver  Ore,  509. 
Snlpburetor  Bismuth,  52S. 
•Aisenid  of  Copper,  493, 

'Claiulhalite,  590. 


•Self  nid  of  Lead  &:Cop  530 
*CiDnabBr,  535, 
•Telluric  Silver,  500. 


'Arsenical  Anliraony,  516, 
•Polybo-sile,  508. 
'Varvaciie,  44.^. 
•Dark  Red  Silver,  533. 

Viireous  Copper,  500. 


Nulive  Copper,  171, 
Nniive  Silver,  4t». 
•Naiivu  Guld,  463. 
Capillary  Pviiies,  49S, 
Vuiegaied  iPyrilcv,  493. 


3— 3-1 

7'2— 8 
8-4 -8-5 


7-5-7-6 
5-5—6-6 

4-8—5 
B-8-54 

5-5-5'6 

5-5— 5-e 
5'7— 6'1 
6-1— G-3 


Cleav.  mit;  gnn. 

Vl:  Clear,  cryst,. 
Small  gronped   cryM 

Capillarr  crystals. 

UI:  Adcicolinuu. 

II,  cleav:    Div.  col; 

I:  CapU)  relic i  mas. 


m:Rad:  col:Has. 

IV, 

III,  cleav:  Has. 

Ill,  cl.  parallel  witb  F 
col,  parallel  ordiveii 


Mas;  seldom  col. 


Qah-gr.liai 

Bk,  iblDiM- 
Daikirofrbk 


PnntuAft 


Sleel-gy. 

Tiii-*hite- 

Bkb-gy. 


[nail,  •*■ 
Impreaed  if 

Silver--    ' 


Ren  i  form  masses. 

VI :  Tab.  lieiag :  Mas.  Bk.  sp]eiii. 

Cn-si;  fib.  rad.  :Bk. 

VI  :  Gran,  mas.  jCoehineal-r 


„5— 8-6    l:Fib.,  roaf. 
10—11      l:Capil.,fib.,  I 
la— M      I ;  Cap 


rrc:' 


Coppei-red- 
Shining. 

I 

'Pale  gjh4*- 
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C.bk:  Cross  fract.  unearthy:  Lustre  sub- 

met. 
C.  iron-bk ;  dark  steel-gy :  Op :  Sectile. 
C.  pale  steel-gy :  Electric  in  thin  laminae. 
C.  lead-gy  . .  b :  Soils  a  little. 

C.  lead-gy:   Lustre   glistening   snbmet: 

Sectile. 
C.  pure  steel-gy ;  very  sectil^. 

C.  lead-gy . .  steel-gy ;  tarnish :  Lam,  sub- 
flex. 
C.  bkh-,  lead-gy :  Malleable. 

C.  nale-steel-gy — silver-w:  Lam.  elastic: 

Soils  paper. 
C.  lead-gy— cochineal-r. 

C.  tin-w,  gyh}  tarnish:  Sectile. 

C.  iron-bk— bh. 

C.  iron-bk:  Lus.  met,  met-ad  :  Op. 

C.  light  steel-gy  . .  silver-w. 

C.  steel-gy :  Sectile. 

C.tin-w:  Rather  briule. 

C.  pale  bkh-  lead-gy ;  light  copper-r.  tar- 
nish ;  ywh. 

C.  iron-bk:  Sectile. 

C.  lead-gy :  Sectile. 

C.  between  tin-w.  and  brass-yw :  Fr.  fine- 
grained :  Easily  frangible. 

C.  lead-gy  . .  b}  rather  sectile. 


C.  lead-gy  .  .  violet. 

C.  lead-gy,  bnh-r,  cochineal-r :  Sbtrp — op. 

C.  lead-gy  . .  steel-gy. 


C.  silver-w . .  lead-gy :  Ductile. 

C.  silver-w,  inclined  to  r ;  subject  to  tar- 
nish 

C.  tin-w,  splendent — dull. 

C.  iron-bk. 

C.  iron-bk,  steel-gy :  Lustre  submet. 

C.  iron-bk — lead-gy ; . .  coch.-  red :  L.  met- 
ad.    Trl— op. 

C.  bkh-  lead-gy :  St.  sometimes  shining : 
Sectile. 

C.sleel-gy,  bkh-lead-gy,  iron-bk :  Brittle. 
C.  pure  lead-gy :  Ratner  sectile. 


C. copper-red :  Ductile:  Malleable. 
C.  silver-w :  gyh-bk.  tarnish.    Malleable. 
^•gold-]rwj  wh:  Sectile;  malleable. 
C.  brass-vw — bronze-yw,  and  steel-gy. 
C.pinchbeck-bni  copper-r— bh.  tarnish: 
Brittle. 


Acidt. 


No  action. 


BUvpipe, 


NU.  sol. 
Sul,  fetid  odor. 
Sol.  nit. 
Nit.  sol. 


Mitr.  strong  odor. 


Dilute  nit.  sol. 
Hot  nit.  sol. 


iVi^.sol.  red  fumes 


Hot  nit.  sol. 

Sol.  nit. ;  solution! 

white  if  diluted. 


Mag ;  fus.  dif. 

Inf. 

Fus.  in  candle ;  bar.  b. 

Fus !  in  candle ;  w. 
fumes. 

On  ch .  fus !  dark  gy .  met. 
glob ;  flame  gnh-b. 

Fus !!  on  ch.  odor  of -sul- 
phur. 

Intum,  fus ;  glob,  of  sil- 
ver. 

Fus !!  vol!  yw.  on  ch. 

Burns,  violet  flame  and 
odor  of  horse  radish. 

Fus !  ox.  lead  &  bismuth 
on  char. 

Bor.  amethyst,  glob. 

Fus;  fumes  sulph.  &,  ant. 

W.  vapors,  sulph;  w. 
met.  glob. 

Fus !  w.  fumes,  antim. 

Fas  !  on  ch.  gnh.  flame, 
vol,  w.  fnmes. 
Fus !  b.  flame,  sulph. 

Fus !  sulph.  and  antim. 

Arsen.  fumes,  fus.  gyh- 
bk.  slag. 

Fus.  Odor  horse-radish, 
blue  flame  on  char., 
rdh-bn. 

Volatile. 

On  char.  fus.  bk.  mass  : 
In  glass  tube,  colors 
tube  yellow.  Ton  char. 

Odor  horse-radish ;  fus ! 

Fus!  vol.  yw.  on  cluur. 

Fus !  fumes  ars.  and  ant. 
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Dec.  fus.  b.  flame,  snlph. 
and  antimony  fumes. 

Nit.  sol.       '         Fus.    in   oxjrd.    flame ; 

sulph :  Inius.  in  redu- 
cing flame. 

Nit.  sol.  Fumes  arsenic  or  ant. 

Dec.  fus.  Sulph.  odor, 
finally  on  char.  glob. 
Lead. 

Sol !  nit.  r.  fumes.  Fus. 

Sol.  ni/.  Fus. 

NU.  not  sol.         I  Fus. 

NU.  pale-gn.  sol.  Fus.  Bor.  violet-blue. 

NU.  sol.    exceptjOdorRarlic;  w.  fames; 
silica.  I    bh.  flame. 


DETERMINATIVE  MINEBALOGT. 


KMm€»^a,ta«. 

Ilmrimn. 

*.«™.|            ««..«. 

«»Hl. 

•XmalKani,4l!T.  OrMAfcr.i-J— 3  5~ 

i0-5--14  I:  Mh«. 

8il»«-w. 

•Kiwkirkile.MC.    /frdfc-3-35 

3-8— 3  <J  lln  small  needles. 

fMlile 

1 

•Zinl(«niU',f.ll.   AHl.«res 

" 

53-5-4  .VI:  Mas. 

■Nnlivu  AiiIimimy,4rJ. 

.< 

O-C— C-8  iVI.,clL-av:Lam.  mas. 

Tia-w. 

.B«:rthiori1c,  513. 

iLung  prliims  ;  fib.  mas. 

{Prin 
■Wwifm  ATt««iT,  475. 

3-5 

! 
56— 5-y  iVI:Imii,ci>l.row. 

Tta.,.'B 

1-4 

G-i-l!-3    MflNsiie,  gran. 

Shining. 

SsSSSu^Ib. 

2^75—1 

3-5--I 

11—5     |1.  Teliahed,;  maa. 
39-4  1    I,  cicav:  Mas. 
4-i-l       I,cl.-av! 

Dark-en. 
Yw.tS-hi. 

"SlVii-NlSM. 
•'rli  I'j'rilw.lWi.      Prim. 

1— li       11:  Mas. 

Gnb-blt. 

4  3—1-4   I :  Mas. 

Bk. 

Tt-unaiitiiv,  41>!i. 

13-15    J:  Mas, 

Rdh-fT. 

•AiiliuwiiW  8ilv«r,  171. 

" 

94-ll-B   III,  Mas. 

Tin-w. 

Maenrtie  Pvriii«.  4>Q. 
•Armiiirnl  Silver,  47G. 

35-45 

15—1-7    VI:  Ma.*, 

dark  g>-h-bk. 

9  4          iMnm,  lam :  mas. 
13—14    III:  6.1.  mas. 

M«i«U»llv.441. 

4-45 

Rdhhn,  bkh. 

PUutiuu..  4t.it, 

IG— 19      IrreR.  mawes.  grain-s. 

8teel.p«T. 

1--5 

3-31      TuI'mas. 

Pale,*rdb.bo. 

Nulivi- lri,ii,  IW, 

7-3— TH  11:  Ma?;. 

Shining. 

Bruwii  Injii  OriN  451. 

15-55 

3-9—1      III:  Main, but,  ma.1. 

Ywh-hS. 

•Pnlliuiluni.l<ll./';fl//«.m, 

Vl,  Hexsfi.iablc!-,  lol! 

Il-S-ia5  Grniii!'.  rail,  sinictarc. 

Me(;Sk. 

CikhUHiilc.  ISf).       I'rim 

5-5-5 

14— 1-K  ;V[.  i-lcav:  Mas. 

HHiismannUf,437. 

4-7— i-H    II;  Ma». 

Chesnm-ba. 

YltroC,>luiTibiH-,  4;B. 

5-3—5-5 

Gy. 

•Klckrl8Ubb<..177. 

6-4— (i5  il :  Mas. 

•White  NJrkol,  VO. 

l:Mas.                 [mns. 

Wolfritm,  436.          i*ri« 

71—7  4  'III:  Corse  col  :  lam; 

Dark  rdh-bn. 

Ltiifiiiiyriic,  4*1. 

7-2-71  IIU:   Ma.-. 

Gyh-bk. 

CopiHT  Nickfl,  -179. 

7-ft-7-7  'hi  :  Ma-;. 

Pale  biA-bk. 

5—5-5? 

.V.5-5-(J  ;IJut;  mas. 

Clir.ii'iii<-  Iron,  417.    Ser,, 

5-5 

4-3—4-5  '1;  oet.firj-M:  Mas. 

Bn. 

Nickel  Gliiiiw,  IMl. 

" 

(!-C-a      l:Um,ma.s. 

CobaUiiie,  4ii6.         prim 

Ca-lil    1:  Mas. 

Gyb-bk. 

•Cobalt  Pyrile>,  IH?,/*/-™ 

iJ-3— (!-l    1:  Mas. 

*Terarseni<lof  0.hali,  |SG 

(5—6-7      Ua.iial..-il. 

Dull  leail-B7. 

*Pltchblepde.  435. 

(i-1— fi-5    Mas,  boi,  grains. 

*AniiinoDial  N   Iii4,  HS. 

Thin  Iicxaf!.  plates. 

Rdh-bn. 

PsLlomelane.  43SI. 

1-1  I      ll„t.miL-. 

Bnh-bk,shin 

Cohimbile,  431.          pyini!,       '■ 

5-9— M      ,111  :Mn-. 

Inrk-Tdh-bn, 

bnh-hk. 

Ytnilc.  IM-                 Prin.  5  5-G 

3-S~4       IllrCul.mas. 

Bk,(nih,bnh. 
Park  erh-bk. 

Mispi<;k(.0,483.           /V.iH. 

f^;  2       m  ;  Mas. 

Sw(;ul.ir  Iron,  45-2. 
Magneiic  In.ii  Ore,  453. 

55^5 

4-5-5-1  ,VI:  Gran,  inas. 

Cherrv-red, 

5-5-1     ^l.mas. 

Bk,   [rdh-bn. 

Frankliiiiic!,.15-I.      Pn.,i. 

., 

1-8-51    1:  Mas. 

Dark  rdh-bn. 

Smalt  inr,  I"!, 

ifi-l-O-,^.    1:  Imit;  mas. 

Gyb-bk. 

•Mnhsiir,  l.-yi.              Pri»i. 

fi— (15      1                    VI-:  cini'inwins. 

"Whii,-   T.:„  ]*vrir>.-,  \m. 

■'       It-fi-Ht    III:  Rail;  ciesL=;mas. 

Gvli,  boh-bk. 

"Braun  I,-    I'ls. 

"         4^s-I!)    11;  Ma,v 

Riih-bk. 

IronPyriie...  I!)l 

'^         l(i-5  1    1.  Iinii.mBs.  fsiriaied. 

Bnh-bk. 

•Polymifrnite,  43].    /'nm. 
Iridium,  100.      Platinnm. 

1-5 

ii-7 

4-7—49    nil  trvslals  lone  and 
19--:i     VI :  Grains. 

Dark-bn. 

CLASS  ENTOGiEA. 
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CWt,  ViapkoMeitft  ire. 


'J.  silFer-w :  Brittle. 

0.  brilliaut-bk :  Lustre  met.,  splendent. 

C.  sleel-gy. 

C.  tin-w :  Rather  brittle. 
C.  dark  steel-gy,  gyh-b,-  pinchbeck-bn ; 
often  iridescent.  [Brittle. 

C.  tin-w,  lead-gy,  tarnishes  to  dars-gray : 
C.  steel-gy:  Sectile. 
C.  steel-«T . .  iron-bk :  Rather  brittle. 
C.  Sron-bk;  tarnish  bn :  L.  submet. 
C.  bn,  bk :  Trl — op :  L.  snbmet. 
C.  brass-yw;  often  tarnished. 
C.  stecl-gy,  ywh :  Brittle. 
C.  bkh-lead-g^ ;  tarnish  dark-gy. 
C.  silver-w,  un-w. 

C.  bronze  yw . .  copper-r. 

C.  silver-w;  tamisned  often  bkh :  Sectile. 

C.  dark  steel-gy . .  iron-bk :  Sbtrl— op. 

C.  perfect  steel-gy :  Ductile. 

C.  idh-bn :  Lustre  snbmet — ^pearly. 

C.  iron-gy:  Acts  on  the  magnet ;  malleable. 

C.  bn,  DKh-bn,  3rwh-bn :   Sbtrp— op ;  not 

C*  v>  gyb-w :  Brittle.        [act  on  magnet. 

C.  «teci-gy— silver- w :  Malleable. 

C.  dark  iron-bk :  Op:  Brittle ;  slightly  mag. 

C.  bnh-bk. 

C.  bk :  Op:  Lustre  snbmet. 

C.  steel-gy . .  silver-w  :  Brittle. 

C.  tin-w. 

C.  dark-gy h — bnh-bk :  Op. 

C.  silrer-w . .  sieel-gy :  Brittle. 

C.  copper-red :  Brittle. 
C.  gyn-w. 

[mag. 
C.  iron-bk . .  bnh  :  Brittle :  Often  slightly 
C.  silver- w,  steel-gy. 

C.  silver-w,  rdh. 

C.  pale  steel-gy,  rdh  ;  taniish  copper  red. 
C.  lead-gy  . .  steel-gy. 
C.  gyh,  bnh,  velvet-bk :  Lus.  submet,  dall. 
C.  light  copper-r  . .  violet :  Lustre  splend. 
C.  bk.gyh — dark  steel -gy :  Brittle. 
C.  gyh,  bnh-bk ;  bk  :  Lustre  submet. 

[submet. 
C.  iron-bk . .  dark  gyh,  bnh :  Brittle.  Lus. 
C.  silver-w . .  steel-gy :  Brittle. 
C.  dark  steel-gy — iron-bk. 
C.  iion-bk ;  attract,  by  mag. 

C.  iron-bk :  Acts  on  the  needle. 
C.  tin-w . .  steel-gy. 

C.  iron-bk. 

C.  pale  bronze-yw ;  gnh,  gyh :  Brittle. 
C.  dark  bnh-bk :  Lustre  submet :  Brittle. 
G.  lieht  bronze-yellow.  [met,  splend. 

§p  bk  :  Fracture  brilliant :  Lustre  sub- 
.  tin-w,  pale  steel-gy :  Brittle. 


Jlcl44, 

Nit.  sol. 


[copper  nlate. 
Sol.  nit.    silvers 

Pnlv.  mur,  fetid. 
NU.  fetid. 
Sol.  nit.  gn. 


Dilute  nii.  sol. 


Hot  nit-mur.  sol. 


Sol.  strong  mur. 
Hot  mur.  odor. 
No  action. 


Bl0Wptf€. 


Gn.  coating  nii. 


Mur.  sol.  odor. 


1 

Sol.  mur.  odor. 
Sol.  nit. 
Hot  mur.  sol. 
Hot  mur.  sol. 

Hot  mur.  sol. 
Pulv.,  red  fumes 
nU. 

Nit.  sol. 
Hot  mur.  odor. 
Sol.  hot.  nit.  ex- 
[cept  sul. 


Mercury  vol. 


Fas.  in  candle;  before 

blowpipe  vol. , 
Ftis !  w.  fumes. 
Fus!  fumes  of  ant.  bk. 
slag.  mag.   [w.ftimes. 
Garlic  odor,  oh.  flame ; 
Fus! 

Fus ;  fumes  arsen.  ant 
Fus.  dif ! !  [rumes. 

lufus.   strong  heat,  w. 
On  char.  fus.  dif. 
Sulph.  fumes ;  fiis.  bk. 
Arsen.  fumes,blue  flame. 
Fumes  ant;    gy.    glob; 
finally  glob,  of  silver. 
Sulph.  odor ;  fus. 
Garlic  odor ;  fus,  glob. 
Infus;  B&r.violet'i.  glob. 
Infus. 
Infus. 

Bk.  and  magnetic.  Infus. 
In  tube  red  ringof  selen. 
Infus ;  with  sulphur ^  fus. 
Unaltered.  [glob. 

Oxyd.  flame,  amethyst 
Inl^  Bor.  sol. 
Partly  vol ;  w.  on  char. 
Arsen. :  PA^5.brit.  glass. 
Dec  .fus.dif ;  Bor.  gn.l)ead 
Fus.no  arsen.odor.  Phos. 

deep-red  glob. 
On  char,  fus;  arsen.  odor. 
Bums  b.  flame ;  falls  to 

powder ;  high  heat  ars. 
Inf :  Bor.  finegn;  fus.dif. 
Dec!,  Sul.  arsen.  suh- 

iimes  in  glass  tube. 
On  char.  ars:'n;  bk.  glob. 

mag ;  Bor.  b.  glob. 
Dec !  on  ch.  Bor.  b.,  sul. 
Onch. ars;  yw. coating. 
Infus :  Bnr.  gray  scoria. 
Antimony  sublimes. 
Bor  f  violet. 
Infus :  Bor.  fus.  dif. 

Fus.  glob.  mag. 
On  char.  glob.  mag. 
Infus  :  Bor.  gn.  glass. 
Infus :  Bor.  oxyd.  flame, 
rdh.  glass.        [fumes. 
Infus.  high    heat,   zinc 
Arsen.  odor,  fus.  ^'h-bk. 
pearl;  mag:  Bor.h.g\sLSS. 

Sulph.  fumes. 

[heal  fus. 
Odor  of  sulph.,  r.,at  high 
Inf  Bor.{us\  col.  glob. 
With  nitre,  strong  odor. 
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ARRANGEMENT    OF   THE   SPECIES    IN   CLASS    1 1.,  SECTION    If.,  AC- 
CORDING TO  THEIR  SPECIFIC  GRAVITIES. 


Plumbago,  2—21 

Hisingerite,  3—31 

Seyberiite,  " 

Newkirkite,  3-8-3-9 

Yenite,  3-8— 4, 

Brown  Iron  Ore,  39 — I 

Manganbleiidei  3-9—41: 

Blende,  4-4  1 

Copper  Pyrites,  4 — 42 

Psilomelane,  4 — ii 

Stcmberisriic,  41—4  3 

Olivenite,  '* 

Gray  Copper  Ore,  41 — 5 

Tin  Pyrites,  4-3— 44 


Manganite, 

Chromic  Iron, 

Tennantite, 

Crichtonite, 

Gray  Antimony, 

Varvacite, 

Magnetic  Pyrites, 

Molybdenite, 

White  lion  Pyrites, 

Ilausmannite, 

Polymignile, 

Brannite, 

PyrolusiJe, 

Specular  Iron, 


CI 


4-4— 4-8 
4-r; 


4-8-5-1 
5-8-^4 


4-3— 4-4|Franklinite, 

4*3 — 4*5  Bliargyrite, 
Zinkenile, 

Ytiro-Golambite,  5*3—6-5 

-7  Rionite,  5-5--5-6 
:Antimon.Sari  Silver,  " 
Arsenid  of  Mang.         " 

Jamesonile,  5*5—6*8 
Vitreous  Copper,  " 

4-7— 4-8|NaUvc  Arsenic,  5*6— 6r8 


II 

4-5— 4-8 
4-6-49 


4-7— 4-9 

4-8-4-9 

4-8—5 

4-8— 5-1 


Graphic  Tellurium,5*7— 5*8 
Bournonite,  " 

Dark  Red  Silver,     5-7--5^ 
Native  Tellurium,  5-7— €1 


CLASS    III.      HYPOGiEA. 


Garnet  of  Species. 

•Scheererite,  511. 


llardneMS.  ;  Sp.  Gran.  ' 

'Soft    ~:aG5 


StTTutmrt. 


Stremk. 


Mineral  Caoutchouc,  543.   Soft 


Bitumen,  5-14. 
Retinite,  542. 

Bituminous  Coal,  545. 
Anthracite,  54G. 

Amber,  540. 

"•Mellite,  539.  Broim  cuaL 


(< 


(( 


09—1-25 


Cryst.    grains  ;    small  Pearly, 
acic.  cryst. 


0—2        •  107-1- 16  Solid  or  liquid. 
1:^—2     111 — 115' Roundish  masses. 


il— 2  5      12—15  I 
'2-2-5      14  I 


1—11      ' 

!  ! 

!l-5— IG    II:  Mas. 


Resinous. 

Resinous. 
Sub-resinous. 

Resinous. 
Submet..res. 


! 

'Res. 


I 


Res . .  vit. 


EXPLANATION  OP  THE  ABBREVIATIONS  WHICH  HAVE  BEEN  EM- 
PLOYED, AND  OF  THE  MANNER  OF  USING  THE  PRECEDING  CLAS- 
SIFICATIONS. 

117.  The  italicized  words  following  the  names  of  the  species,  point 
out,  very  generally,  the  kind  of  strata  in  which  the  species  occur,  and 
also,  in  some  instances,  the  associated  minerals.  We  have  omitted, 
however,  any  statement  of  the  rock,  wlien  the  species  are  found  in 
both  primary  and  secondary  strata.  The  abbreviations  employed 
are  as  follow : 


Gran. 
Liniest. 


Granite. 
Limestone. 


Prim.  Primitive.  Vulc.  Volf^anic. 

Amyg.        Amygdaloidal.    Serj).  Serpentine. 

The  Roman  numerals  in  the  column  of  structure  designate  the 
crystallographic  class  to  which  the  species  belong,  as  follows : 

I.  Monomelrica.     [III.  Trimetrica.        |V.  Triclinata. 

II.  Dimelrica.         |IV.  Monoclinata.      |VI.  Tetraxona. 


CLASS  HYPOOiEA. 
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Variegated  Copper,  6—61 
Nickel  Glance,  fr— 6  '^ 

Mispickel,  " 

Acicular  Bismuth,  61— 6-2 
Arsenical  Antimony,  6*2 
Brittle  Silvejr  Ore,  6-3— 6-3 
Polybasite,  " 

Stromeyerite,  " 

Cobaltine,  6*3—6*4 

Cobalt  Pirrites,  6*3— 6*4 
Nickel  Stibine,  6-4—6*5 
Pitchldende,  " 

Salphiiret  Bismuth,  6*5—6*6 
Terarsenid  of Cobalt,6*6-6'7 
NatiTe  Antimony,  6*6—6*8 
Clausthalite,  6*8—7*2 

Foliated  Tellurium,  7—7*1 
Vitreous  Silver,  7*1 — 7*4 
Wolfram,  " 


Leucopyrile,  7*2 — 7*4 

a^MolyWic  Silver,        7*2-8 
Columbite,  " 

Native  Iron,  7*3—7*8 

Telluric  Bismuth,  7*5— 7*6 
Galena,  75—7*7 

Cinnabar,  8—8*1 

BiielluretofL^ad,  81—^*2 
Telluric  Silver,  8*412 

Cobaltic  Galena,  8*4—8*5 
Native  Copper,  8*5—8*6 
Arsenical  Silver,  9*4 

Antimonial  Silver,  9*4—9*8 
Auro-Tellnrite,         10—11 
Native  Silver, 
Amalgam,  10*5 — 14 

Native  Lead,  11—12 

PaUadium,  11*8—12*5 

Native  Mercury,        13 — 14 


Native  Gold, 

Platinum, 

Iridium, 


12—90 
16—19 

19—21 


Minerals  in  this  suS-seetianf 
whose  specific  gravities 
have  not  been  determined. 

Iodic  Silver. ' 
Flexible  Silver  Ore. 
Bismnthic  Silver. 
Feather  Ore  of  Lead. 
Eucairite. 
CapillarjT  Pyrites. 
Berthierite. 
Selenpalladite. 
While  Nickel. 
Antimonial  Nickel. 
Mohsite. 


CLASS    III.     HYPOGiEA. 


ColoTy  DiafkoMeitp,  Sre. 

C.  w :  Feel  not  greasy :  Friable. 

C.  bkh-bn :  Sbtrl— op :  Elastic,  flexible. 

C.  bk,  bnh,  rdh,  yw :  Fracture  conchoidal. 
C.  light,  ywh-bn,  gn,  yw,  r,  bn ;  striped  : 

Sbtrp— op. 
C.  and  St.  ok.  or  bn :  Opaque. 
C.  bk,  bnh ;  often  irisedly  tarnished  :  Op. 

C.  3rw,  r,  bn,  w :  Trp— trl. 

C.  honey-3rwj  rdh, bnh:  St.  w:  Trp— trl. 
Sectile. 


Blowpipe. 


Inflames !  bums  with 
much  smoke ;  may^  be 
fused  into  an  oily  liq'd. 

Bums  with  yw.  flame, 
bituminous  odor. 

Inflames !  bitum.  odor. 

Inflames,  peculiar  fra- 
grant oaor. 

Bums  with  much  flame. 

Bums  with  little  or  no 
flame. 

Burns  with  yw.  flame 
and  agreeable  odor. 

Not  inflam.,  blackens  in 
candle,  decomposed  in 
boiling  water. 


The  following  are  the  explanations  of  the  remaining  abbrevia- 


tions: 


Ad. 

Met. 

Fly,  P*rly. 

Res. 

Splend. 

Submet. 

VU. 


Dist. 
Ind. 
Perf 
Imp. 


Clcav. 


L/ustre, 

Adamantine. 

Metallic. 

Pearly. 

Resinous. 

Splendent. 

Submetallic 

Vitreous. 

Cleavage. 

Distinct. 

Indistinct. 

Perfect. 

Impel  feet. 

Eminent. 

Cleavable. 


Agg,  aggreg. 

Bot. 

Col. 

Cryst. 

Del. 

Div. 

Efll. 

Fib. 

Fol. 

Imit. 

Mam. 

Mas. 

Pulv. 

Rad. 

Ren. 


Stntcture. 

Aggregated. 

Botryoidal. 

Columnar. 

Cnnstalline. 

Deliquescent. 

Divergent. 

Efilorescent. 

Fibrous. 

Foliated. 

Imitative. 

Mammillary. 

Chamdarly  massive  and 

amorphous. 
Pulverulent. 
Radiated. 
Peniform. 
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Stalac. 

Stalactitic. 

Stel. 

Stellular. 

Tab. 

Tabular. 

CW^,  «f<. 

C. 

Color. 

B,bh. 

Blue,  bluish. 

Bd,  bnh. 

Brown,  brownish. 

Bk,  bkh. 

Black,  blackish. 

Qn,  gnh. 

Green,  greenish. 

M'- 

Gray,  gray'ish. 
Red,  reddish. 

Yw,  ywh. 

Yellow,  yellowish. 

W.wb. 

White,  whitish. 

Op. 

Opaque. 

Trl. 

Translucent. 

Sbtrl. 

Subiransluccnt. 

Trp. 

Transparent. 

Trpncy. 

Transparency. 

Sbirp. 

Subiransparent. 

St. 

Streak. 

T. 

Taste. 

Pr. 

Fracture. 

Sect. 

Sectile. 

Arfi^il. 

Argillaceous. 

Lam. 

Laminrp. 

Flex. 

Flexible. 

Acids. 

Mur, 

Muriatic  acid. 

NU. 

Nitric  acid. 

Sul. 

Sulphuric  acid. 

Ef. 

Effervescence. 

Sol. 

Insol. 

Gel,  gelat. 

Precip. 

Sil. 

Sul. 

Decomp. 

Exc't. 

Pulv. 


Soluble. 

Insoluble. 

Gelatinize. 

Precipitate. 

Silica. 

Sulphur. 

Decomposed. 

Except. 

Pulverized. 


ir. 

••  f  agentt.  \ 

J. )         c 


Char. 
Bar 
Soda 
Phos, 

Fus,  inl'us. 
:Dif. 
V^ol. 
JDec. 
.Defl. 
iDet. 
jExf. 

ilnt,  intum. 
Glob. 
iVesic. 
jUnali. 
{Bkns. 
:Mag. 


Phos. 
Sulph. 
Ars,  arsen. 

Ant. 


Blowpipe. 

Charcoal. 

Borax. 

Carbonate  of  Soda. 

Salt  of  Phosphorus. 

Fusible,  infusible. 

Difficult,  difficultly. 

Volatile. 

Decrepitate. 

Deflagrates. 

Detonate. 

Exfoliate. 

Intuinescc. 

Globular. 

Vesicular. 

Unaltered. 

Blackens. 

Magnetic,  or  capable  of 
acting  on  mag.  needle. 

Phosphorescent,     [odor. 

Sulphurous    fames  and 

Arsenical  fumes  and  al- 
liaceous odor. 

Fumes  of  antimony. 


The  iiiterjectional  mark  (!)  following  a  word,  is  equivalent  to 
tlie  intensive  adverb  very;  it  is  a  substitute  for  the  word  easil^^ 
when  {oWowinsfusible ;  when  doubled,  as,  (!!),  the  assertion  is 
still  stronger.  The  latter,  employed  as  follows, /w5.  di/.V,  implies 
that  fusion  takes  place  on  the  edges  only. 

An  asterisk  has  been  affixed  to  the  names  of  species  not  known 
to  be  American. 

The  expression,  fol .',  designates  a  highly  foliated  structure,  and 
very  easily  separable  laminae,  as  in  mica, 

FoL,  a  highly  foliated  structure,  but  lamince  less  easily  separable ; 
as  anhydrite,  native  magnesia, 

Cleav  !,  an  eminent  cleavage ;  as  in  calcareous  spar,  galena. 
«"•  Cleav,,  cleavage  obtainable,  but  with  less  facility ;  as  in  ceUs- 
tine,  spathic  iron. 

The  colors  of  usual  occurrence  in  a  particular  species  are  sepa- 
rated from  those  of  occasional  occurrence  by  a  semicolon  (;).  Two 
dots,  as  . . ,  between  two  colors,  signifies  inclining  to,  as  w  . .  r, 
white  inclining  to  red ;  and  when  written  ; . .  it  is  to  l3e  under- 
stood as  signifying,  sometimes  inclining  to  ;  w ; . .  pale  r,  white, 
som^etimes  inclining  to  pale  red. 

118.  The  translations  of  a  few  examples  of  these  abbreviated  ex- 
pressions will  suffice  to  render  the  whole  easily  intelligible. 

Species  Spathic  Iron,  p.  126. 


EXPLANATION  OF  THE  TABLES.  *161 

Color  yellowish-^ay,  ash-gray,  or  ^eenish-gray ;  sometimes  red- 
dish. Subtranslucent.  Pulverized  it  eflervesces  with  nitric  acid. 
Before  the  blowpipe  it  blackens,  and  becomes  capable  of  influencing 
the  ma^etic  needle,  but  it  does  not  fuse.  With  borctx  it  forms  a 
green  globule. 

Species  Camptonitej  p.  130. 

Color  white :  Subtransparent — translucent.  When  pulverized  it 
gelatinizes  in  nitric  and  muriatic  acid.  Before  the  blowpipe  it  intu- 
mesces,  becomes  opaque,  and  fuses  into  a  vesicular  globule. 

Species  Axinitej  p.  134. 

Color  clove-brown ;  sometimes  inclining^  to  plumb-blue  and  pe^rl- 
gray.  Transparent — subtranslucent.  Easily  fusible  before  the  blow- 
pipe, with  intumescence,  into  a  dark  green  glass. 

Species  Quartz,  p.  134. 

Infusible  alone.  With  soda  it  fuses  easily,  attended  with  eifferves- 
cence,  into  a  transparent  glass. 

Species  Topaz,  p.  134. 

Infusible  alone.  With  borax  it  slowly  forms  a  transparent  glass. 

Species  Pyrofnorphite,  p.  140. 

Color  green  or  brown,  sometimes  gray.  Streak  yellow.  Sub- 
transparent — subtranslucent.  Soluble  in  hot  nitric  acid,  without 
effervescence.  Fusible,  on  charcoal,  into  a  globule,  which  assumes 
a  crystalline  form  on  cooling. 

The  above  examples  are  probably  sufficient  to  elucidate  the  ab- 
breviated expressions. 

119.  The  manner  of  using  these  classifications  may  be  illustra- 
ted by  an  example  in  each.  The  obvious  characters  of  the  speci- 
men selected  for  illustrating  the  classification,  dependent  on  crys- 
tallography, may  be  supposed  to  be  as  follow  : 

Crystalline  form,  according  to  the  indications  of  secondary 
planes,  a  right  square  prism,  or  octahedron  ;  cleavage  distinct 
parallel  with  M,  but  not  easily  obtained.  Lustre  scarcely  shining 
— vUreou3  inclining  to  pearly  ;  hardness  about  5-5  ;  specific  grav- 
ity less  than  3-6,  as  determined  by  the  hand  merely,*  Color 
g-rayish-whUe.     Streak  grayish-^chite.     Subtranslucent, 

From  the  character  of  its  crystallization  and  its  lustre,  the  spe- 
cies belongs  to  the  class  Dimetrica,  and  section  unmetallic.  We  pass 
on  to  those  whose  hardness  is  about  the  same  with  the  specimen 
under  examination.  The  first  we  may  examine  is  Humboldtilite, 
which  has  a  hardness  represented  by  6.  This  species,  however, 
disagrees  in  color.  Hausmannite  has  too  high  specific  gravity, 
and  different  cleavage,  lustre,  and  color,  Scapolite  agrees  in  spe- 
cific gravity,  that  is,  as  far  as  can  be  determined  by  the  hand;  also 
in  cleavaee,  lustre,  color,  and  streak.  Our  specimen,  therefore,  be- 
longs to  this  species.  This  may  be  rendered  more  certain,  if  there 
is  a  doubt,  by  examining  the  characters  of  the  species  that  follow 

*  This  method  of  approximale  determination  requires  but  little  delicacy  of  feeling, 
judgment,  or  practice,  and  frequently  by  the  use  of  it  the  longer  operation  with  bal- 
ances may  be  avoided. 
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it,  and  by  determining  accurately,  if  desired,  its  specific  gravity. 
In  general,  an  accurate  knowledge  of  this  last  character  will  not  be 
necessary,  and  seldom  will  there  be  required  any  thing  more  than 
an  approximate  measurement  of  the  inclinations  of  primary  planes. 
When  an  uncertainty  remains,  after  examining  all  the  characters, 
the  extended  descriptions  of  those  species  between  which  the  doubt 
lies,  given  in  the  descriptive  part  of  this  treatise,  may  be  consulted. 

120.  For  an  exemplification  of  the  method  of  using  the  second 
of  the  artificial  classification,  we  may  select  a  specimen  which  has 
the  following  characters :  Tasteless  ;  a  grayish-green  color  ;  white 
streak;  vitreous  lustre,  somewhat  inclining  to  pearly  ;  subtranslu- 
cent ;  hardness  about  5-5 ;  structure  imperfectly  crystalline,  but 
sufficiently  distinct  to  evince  that  it  does  not  belong  to  either  of  the 
two  first  crystallographic  classes.*  The  specimen  is  from  a  prim- 
itive rock.  A  preliminary  trial  with  hot  acids  affords  no  action, 
but  with  the  blowpipe  fusion  may  be  obtained.  A  trial  with  the 
hand  merely,  shows  that  its  specific  gravity  is  not  as  high  as  4. 

This  species  evidently  belongs  to  the  class  EntogtBa,  to  the  sec- 
tion unmetallic,  since  its  lustre  is  not  metallic,  and  the  subsection 
A,  in  which  the  si)ecies  have  a  white  or  grayish  streak.  We  there- 
fore turn  to  this  subsection,  page  124,  and  pass  on  till  we  arrive 
at  those  species  in  which  the  hardness  is  about  that  above  given. 
We  may  commence  our  comparative  examination  with  the  species 
natrolitej  in  which  H.=4-5 — 5-5.  From  this  and  the  following  spe- 
cies, Poohnahlite,  it  is  excluded  by  its  color,  and  also  by  its  occur- 
rence in  primitive  rocks.  Its  color,  besides  other  characters,  ex- 
cludes it  from  the  five  following  species.  From  the  next,  triphy- 
line,  it  differs  in  lustre  and  its  solubility  with  acids.  Its  color  and 
occurrence  in  primitive  rocks,  distinguish  it  from  the  four  follow- 
ing species :  its  specific  gravity  and  blowpipe  characters  from  cola- 
fnine  y  its  lustre  and  action  witli  acids  and  the  blowpipe  from  dath- 
olite  ;  its  color  and  action  with  acids  and  the  blowpipe  from  sphetie; 
(passing  by  some  species  of  different  color,)  it  differs  from  Troostite 
and  Yitra-ColumbiteAn  specific  gravity,  and  other  characters ;  with 
hornblende  the  similarity  is  close,  but  it  differs  in  its  fusibility.  It 
is  distinct  from  lazulite  in  color.  With  pyroxene  it  agrees  in  being 
found  sometimes  in  primitive  rocks,  in  specific  gravity  below  4,  in 
structure,  in  lustre  vitreous  inclining  to  pearly,  in  color,  in  diaph- 
aneity, and  in  its  action  with  acids  and  the  blowpipe.  It  is  there- 
fore obviously  a  specimen  of  this  species.  To  remove  all  doubt, 
some  of  the  following  species  might  be  examined,  and  the  full  de- 
scriptions of  the  species  consulted,  if  necessary  ;  and  also  we  might 
determine  with  more  accuracy  the  specific  gravity.  By  using  all 
the  characters  given,  it  is  believed  that  in  all  instances,  excepting 
in  cases  of  decomposed  species,  this  classification  will  suffice  for  the 
determination  of  minerals. 


•  Frequently  we  may  decide  thai  a  mineral  does  not  belong  to  one,  two,  oi  more 
of  the  ciystallographic  classes,  when  we  cannot  determine  as  to  the  panicnlar  dasf . 


PART  VI. 


DESCRIPTIVE  MINERALOGY. 


A   TABULAR   VIEW 

OP   TBB 

NATURAL  CLASSIFICATION  OF  MINERALS.* 


CLASS  I.— EPIGJEA, 


ORDER  I.    RHEUTINBA. 

Genus  1.    Aer. 

Gaseous. 

Sp.  1.  A.  terrenus,  Carhuretted  Hydrogen. 

2.  A.  Hydrogenicus,  Hydrogen. 

3.  A.  phosphoricus,  Phosphuretted  Hydrogen. 

4.  A.  fetidus,  Sulphuretted  Hydrogen^ 
6.  A.  azoticus,  Nitrogen. 

6.  A.  Atmosphericus,  Atmospheric  Air. 

7.  A.  Carbonicus,  Carbonic  Acid. 

8.  A.  Sulphurosus,  Sulphurous  Acid. 

9.  A.  muriaticus,  Muriatic  Acid. 

Genus  2.  AauA. 

Liquid. 

Sp.  1.  A.  limpida,  Water. 

2.  A.  fortis,  Sulphuric  Acid, 

•  An  explanation  of  the  names  of  the  classes  and  orders,  and  their  characters,  have 
been  given  in  H  113  and  114. 
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ORDER  n.    STERINEA. 

Genus  1.    Acidum. 

H=l— 3.    0=1.4-3.7.     T\uUweak. 

Sp.  1.  A.  Boracicum,  Boracic  Acid. 

2.  A.  Arsenosum,  Arsenous  Acid* 

Genus  2.    Borax. 

H=2— 3^.    G=1.7— 1.8.     T\isie  sweetUk  aUuUine. 

Sp.  1.  B.  obliquus,  Borax. 

Genus  3.     Alumen. 

H==3— 3.    G=1.5— 1.9.     TasU  sUfptU. 

Sp.  1.  A.  officinale,  Native  Alum. 

2.  A.  volcanicum,  Solfatarite. 

3.  A.  Magnesicum,  Magnesian  Alum. 

4.  A.  Anmioniacum,  Amm^onia  Alum. 

Genus  4.    Natron. 

H;=l— 3.    G=1.4— 3.3.     T\uU  alkaline, 

Sp.  1.  N.  Gay-Lussianum,  Oay-LussUe. 

2.  N.  efflorescens,  Natron. 

3.  N.  pennanens,  Trona. 

Genus  5.     Sal. 

H=3.    a=3.a— 3.3.     TasU  purely  saline, 

Sp.  1.  S.  cubicum,  Common  Salt. 

Genus  6.    Picralum.* 

H=1.5— 3.5.    G=sl.4— 3.8.     Taste  saline  and  biUer. 

Sp.  1.  P.  Glauberium,  Glauber* s  Salt. 

2.  P.  Thenardianum,  Thenardite. 

3.  P.  rhombicum,  Epsom,  Salt. 

4.  P.  Reussii,  Reussite. 

5.  P.  volcanicum,  Mascagnine. 

6.  P.  Vesuvianum,  Aphthitalite. 

7.  P.  octahedrum,  Sal-Amm^miac. 

8.  P.  deliquescens,  Nitrate  of  Magnesia, 

9.  P.  tenellum,  Nitrate  of  lAms. 


*  Ouylf,  hiUir.  and  <Xc,  saU.    The  aspirate  has  been  dropped  in  the  compositiaii 
«f  this  aad  tfaiiar  woirdi,  toit  tha  sake  of  euphony. 
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Genus  7.     Nitrum. 

H=:1.5— 2.    G=1.9— 2.1.     TasU  cooling  and  sdlint, 

Sp.  1.  N.  rhombohedrum,  Nitrate  of  Soda. 

2.  N.  rhombicum,  Nitrate  of  Potash. 

Genus  8.    Vitriolum. 

H=S— 2.5.    0=:rl.8— 3.2.     TasU  astHngenl  and  meiaUie ;  nauHout. 

Sp-  1.  V.  Martiale.*  Copperas. 

2.  V.  hexa^onum,  White  Copperas, 

3.  V.  parasiticum,  Yellow  Copperas. 

4.  V.  Cyprium,  Bhie  Vitriol. 

5.  V.  Zincicum,  White  Vitriol. 

6.  V.  Cobalticum,  Cobalt  Vitriol. 

7.  V.  Uranicum,  Johannite. 

8.  Y.  bicolor,  Botryogen. 

Genus  9.     GiSALUM.t 

H=2.5— 3.5.    0=2.7—2.9.     TasU  weak. 

Sp.  1.  G.  obliquum,  Glauberite. 

2.  G.  columnare.  Polyhalite. 


CLASS  II.— ENTOG^A. 


ORDER  I.    HALINEA: 

Genus  1.    AsTAsiALus.t 

H=1.5— 2.    Gh=l — ^2.5.     Decomposed  in  thejlafne  of  a  candle. 

Sp.  1.  A.  phytogeneus.}  Oxalate  of  Lime. 

Genus  2.     Crtalus.H 

H==2.25— 2.5.    0=2.9—3.    FusibU  in  ike/ame  of  a  candle. 

Sp.  1.  C.  fusilis,  Cryolite. 


♦  The  salts  of  iron  were  termed  Martial  by  the  alchemists,  from  Mars,  the  alche- 
mistic  name  of  iron. 

t  ra7a,  earikj  and  SXtj  salt^  in  allusion  to  the  composition  and  slight  solubility  of  the 
species. 

t  'Aermfty  wisUMe ;  alludes  to  the  facility  with  which  the  species  is  decomposed. 

§  ^rrftvtotj  originating  from  plants ;  tne  species  is  supposed  to  be  of  vegetable 
origin. 

U  Kf^H,  ice^  and  XKtt  saU;  from  the  ready  fusibility  of  the  mineral. 
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Crenus  3.    Aluminus. 

H=5.    G=S.7— 9.8. 

Sp.  1.  A.  rhombohedras,  Alum  Stone. 

Genus  4.    Fluellus. 

H=4— 5.5.    G=2.»-3.4. 

Sp.  1.  P.  pyramidalis,  FluellUe. 

2.  F.  octahedrus,  Fluor  Spar. 

3.  F.  hexagonus,  Avatite. 

4.  F.  obliquus,  Wagnei^ite. 

5.  F.  rhombicus,  Herderite. 

6.  F.  Childrenii,  ChUdrenite. 

• 

Genus  5.    Astralus  * 

H^=3.5— 4.    G=3.3— 2.4.    MosUy  sUUularly  and  hemitpkerieally  edmmmmr. 

Sp.  1.  S.  rhombicus,  Wavellite. 

Genus  6.    Gypsalus.! 

£U=:1.5— 3.5.    Gh=2.3— 3.    One  or  more  cleavages  very  perfect  and  eanbf  oHaimd. 

Contain  lime. 

Sp.  1.  G.  stellatus,  Pharmacolite. 

2.  G.  rhombicus,  HaidingerUe. 

3.  G.  rhomboideus.  Gypsum. 

4.  G.  rectan^lus,  Anhydrite. 
6.  G.  Cobalticus,  Roselite. 

6.  G.  fusilis,  Hf/droboracite. 

Genus  7.    CALcius.t 

H=2.5-4.    G=2.5— 3.3.    Contain  lime. 

Sp.  1.  C.  rhombohedrus.  Calcareous  Spar. 

2.  C.  rhombicus,  Arragonite. 

3.  C.  Dolomsei,  Dolomite. 

4.  C.  decolorans,  Ankerite. 

Genus  8.    Magnesialus. 

H=l— 4.5.    G=2.5— 3.2.     Contain  magnesia. 

Sp.  1.  M.  rhombohedrus.  Rhomb  Spar. 

2.  M.  fibrosus,  Magnesite. 

3.  M.  pulvereus,  Hydromagnesite. 


*  *AvTpo¥f  a  star. 

t  TvxbH  lime,  and  l>(  salt. 

tCUdx,Hme. 
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ORDER  11.    BARYTINJEA. 
Genus  1.    Baralus.* 

H^s^S— 4.    G=3.a— 4.8.    streak  wuolored.    Ctmiain  siranUa  or  baryta. 

Sp.  1.  B.  rubefacienSjt  SironiianUe. 

2.  B.  prismaticus,  Celestine. 

3.  B.  obliquus,  Baryto-ccUcUe. 

4.  B.  fusilis,  Witherite. 

5.  B.  rhombohedrus,  Dreelite. 

6.  B.  ponderosus,  Heavy  spar. 

Gtenus  2.    SPANiALus.t 

G=4— S.    G=3.4— 4.a 

Sp.  1.  S.  hexagonus,  Plucerine. 

2.  S.  dodecahedrus,  Subsesquifluate  of  Cerium. 

3.  S.  quadratus,  Carbonate  of  Cerium. 

4.  S.  Wollastonii,  Silicate  of  Cerium. 

5.  S.  octahedrus,  Microlite. 

6.  S.  rhombicus,  Yttro-ceriie. 

7.  S.  peritomus,  Xenotime. 

Genus  3.     Scheelius. 
H»4-4.5.    G=&-6.1. 

Sp.  1.  S.  pyramidalis,  Tungstate  of  Urns. 

Genus  4.    Stimmius.§ 

H=S.&— 3.    Q»5.&— 5.6.    Contain  antimonf. 

Sp.  1.  S.  rhombicus.  White  antimony. 

Genus  6.    Bismutalus. 

H===3— 4.5.    G»:5.9— 6.1.     Contain  bismuth. 

Sp.  1.  B.  ochraceus.  Bismuth  Ochre. 

2.  B.  dodecahedrus.  Bismuth  Blende. 

Genus  6.    Zincai,us. 

H=2.5— 5.5.    G=43— 4.5.    Contain  zinc. 

Sp.  1.  Z.  rhombohedrus,  Calamine. 

2.  Z.  peritomus,  Electric  Calamine. 

3.  Z.  acrotomus,  '  Willemite. 

4.  Z.  diatomus,  Hopeite. 


•  Bipo(,  weighty  and  IXr,  soZ^.  t  In  allusion  to  its  tinging  flame  red. 

t  Zv^Mc^  rart^  and  5>( ;   the  species  are  salts  of  two  rare  minerals,  ceriom  and 
ytlritun. 

f  Xrtfi^,  antimony. 
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Genus  7.    Marantalus.* 

£U=:3 — 6.    G=3 — 3.9.     Color  darkened  on  exposure.    Contain  manganese  and  iron, 

Sp.  1.  M.  rhombohedrus,  Spathic  Iron. 


2.  M.  rhombicus, 

3.  M.  decrepitans, 

4.  M.  quadratus, 
6.  M.  Dufresni, 
6.  M.  fusilis, 


Junkerite. 

Diallogite. 

TViplite. 

Hetepoziie. 

Huratdite, 


Genus  8.    AREALUs.t 

H:=1.5— 5.    G»2.6-^.8.     Contain  iron. 


Sp.  1.  A.  cubicus, 

2.  A.  trimetricus, 

3.  A.  Arj^ntiferus, 

4.  A.  rhombicus, 
6.  A.  radiatus, 

6.  A.  rhomboideus, 

7.  A.  divergens, 

8.  A.  rhombohedrus, 

9.  A.  foliaceus, 


Cube  Ore, 
Scarodite. 
ChenocoprolUe.  D. 
Triphyiine. 

Vivianite. 
Anglarite. 
PyrostncUite. 
Cronstedtite. 


Genus  9.    Cobaltalus. 

H=l.&— 9.    Gh=3.    Color  some  diade  of  red.    Contain  ccbaU, 

Sp.  1.  C.  rubellus,  Cobalt  Bloom. 

Genus  10.     Cronalus.! 


H==2— 4.5.    G=5.3— 9.1     Color  white, 

Sp.  1.  C.  rhombicus, 

2.  C.  quadratus, 

3.  C.  Vesuvianus, 

4.  C.  peritomus, 
6.  C.  acrotomus, 

6.  C.  flexilis, 

7.  C.  Angleseanus. 

8.  C.  amorphus, 

9.  C.  resiniformis, 

10.  C.  hexagonus, 

11.  var.  1.  speciosus, 

12.  var.  2.  aJliaceus, 

13.  C.  pyramidalis, 

14.  C.  Vanadicus, 


green,  blue,  or  red.    Contain  lead. 

White  Lead. 

Corneous  Lead. 

Cotunnite. 

Cerasite. 

Leadhillite. 

Dyoxylite. 

Anglesite. 

Hedyphane. 

Plumbo-resinite. 

Pyromorphite. 
Mimetene. 
Molybdate  of  Lead. 
Vanadate  of  Lead. 


*  MapalvM,  to  fade,  alluding  to  the  change  of  color  the  species  undergo  on  exposure. 
t  'Apntt  Mars,  the  alchemistic  name  of  iron,  and  iXs,  saU. 
t  K^tfOf,  Salurrkt  the  alchemistic  name  of  lead,  and  iXg,  salt. 
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Sp.  16.  C.  ponderosus, 

16.  C.  hyacinthusj 

17.  C.  rubeus, 

18.  C.  Vauquelini, 

19.  C.  diatomus, 

20.  C.  rhomboideus, 

21.  C.  ochraceus, 


7\ingstate  of  Lead, 

Chromate  of  Lead. 

MelanochroUe. 

Vauquelinite. 

Caledonite. 

Cupreous  Anglesite. 

Minium. 


Genus  11.     Cypralus.* 


H=l-4.5.    Q==2.5— 4.3. 

Sp.  1.  C.  acrotomus, 

2.  C.  cseruleus, 

3.  C.  vulgaris, 

4.  C.  amorphus, 

6.  C.  rhombohedrus, 

6.  C.  speciosus, 

7.  C.  concentricus, 

8.  C.  rectangulus, 

9.  C.  hemihedrus, 

10.  C.  dystomus, 

11.  C.  acicularis, 

12.  C.  exhalans, 

13.  C.  foliaceus, 

14.  C.  decrepitans, 


Odor  green  or  blue.    Contain  copper, 

Aphanesite. 

Blue  Malachite. 

Chreen  Malachite. 

Chrysocolla. 

Dioptase. 

Euchroite. 

Erinite. 

Liroconite. 

Pseudo-^nalachite. 

Libethenite. 

Olivenite. 

Atacamite. 

Copper  Mica. 

Copper  Froth. 


Genus  12.  Niccalus. 

H=3— 2.5.     Contain  nickel 


Sp.  1.  U.  prasinus, 
2.  U.  Herreri, 


Nickel  Cfree^i. 
HefTerite. 


Genus  13.     Uranalus. 

H=2 — 3.    Gh=3.1 — 3.3    Contain  uranium. 

Sp-  1.  U.  ochraceus,  Uranic  ochre. 

2.  U.  quadratus, 


Uranite. 


ORDER  III.     CERATINEA. 

Genus  Ceratus. 

H=l— 2.    G=5.5— 6.5. 

Sp.  1.  C.  cubicus,  Horn  Silver. 

2.  C.  quadratus,  Horn  Quicksilver. 

3.  C.  foliatus.  Iodic  Silver. 


*  Ktfvp«(,  copper ^  and  <X(,  salt. 
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Genus  7.    Marantalus.* 

Hs=3 — 6.    G=3 — 3.9.    Color  darkened  on  exposure.     Coniain  manganese  and  iron. 

Sp.  1.  M.  rhombohedrus, 


2.  M.  rhombicus, 

3.  M.  decrepitans, 

4.  M.  quadratus, 

5.  M.  Dufresni, 

6.  M.  fusilis, 


Spathic  Iron. 

Junkerite. 

Diallogite. 

Triplite. 

Hetepozite, 

Huraulite. 


Genus  8.    Arealus.! 

H=1.5— 5.    Gh=2.6-^.8.     Contain  iron. 


Sp.  1.  A.  cubicus, 

2.  A.  trimetricus, 

3.  A.  Ar^a^ntiferus, 

4.  A.  rhombicus, 

5.  A.  radiatus, 

6.  A.  rhomboideus, 

7.  A.  divergens, 

8.  A.  rhombohedrus, 

9.  A.  foliaceus, 


Cube  Ore. 
Scarodite, 
ChenocoprolUe.  JO. 
Triphyline. 

Vivianite, 
Anglarite. 
Pyrostnalite. 
Cronstedtite. 


Genus  9.     Cobaltalus. 

H=sl.&— 2.    GasS.    Color  some  shade  of  red.    Contain  cobaU, 

Sp.  1.  C.  rubellus,  CobaU  Bloom. 

Genus  10.    CRONALus.t 


H=2— 4.5.    G=5.3— 9.1     Color  white, 

Sp.  1.  C.  rhombicus, 

2.  C.  quadratus, 

3.  C.  Vesuvianus, 

4.  C.  peritomus, 
6.  C.  acrotomus, 

6.  C.  flexilis, 

7.  C.  Angleseanus. 

8.  C.  amorphus, 

9.  C.  resiniformis, 

10.  C.  hexagonus, 

11.  var.  1.  speciosus, 

12.  var.  2.  alliaceus, 

13.  C.  pyramidalis, 

14.  C.  Vanadicus, 


green f  blue,  or  red.    Contain  lead. 

White  Lead. 

Corneous  Lead, 

Cotunnite. 

Cerasite. 

Leadhillite. 

Dyoxylite. 

Anglesite. 

Hedyphane. 

Plumho-resinite. 

Pyromorphite. 
Mimetene. 
Molybdate  of  Lead. 
Vanadate  of  Lead. 


•  Mapalrw,  to  fade,  alluding  to  the  change  of  color  the  species  undergo  on  exposure. 
t  "Apntt  Mars,  the  alchemistic  name  of  iron,  and  iXt,  salt. 
t  Kptfyof,  Saturn^  the  alchemistic  name  of  lead,  and  ^r,  salt. 
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Sp.  16.  C.  ponderosus, 

16.  C.  hyacinthus, 

17.  C.  rubeus, 

18.  C.  Vauquelini, 

19.  C.  diatomus, 

20.  C.  rhomboideus, 

21.  C.  ochraceus, 


7\ingstate  of  Lead. 

ChramtUe  of  Lead, 

MelanochroUe. 

Vauquelinite, 

Caledoniie. 

Cupreous  Anglesite. 

Minium. 


Genus  11.     Cypralus.* 


H»l-43.    GM3.5— 4.3. 

Sp.  1.  C.  acrotomus, 

2.  C.  cseruleus, 

3.  C.  vulgaris, 

4.  C.  amorphus, 

6.  C.  rhombohedrus, 

6.  C.  speciosus, 

7.  C.  concentricus, 

8.  C.  rectangulus, 

9.  C.  hemihedrus, 

10.  C.  dystomus, 

11.  C.  acicularis, 

12.  C.  exhalans, 

13.  C.  foliaceus, 

14.  C.  decrepitans, 


CoUr  green  or  blue.    Contain  copper, 

Aphanesite. 

Blue  Malachite, 

Chreen  Malachite. 

Chrysocolla. 

Dioptase. 

EuchroUe. 

Erinite. 

Liroconite. 

PsetuUhfnalachite. 

Libethenite. 

Olivenite, 

AtacamUe. 

Copper  Mica. 

Copper  Froth. 


Genus  12.  Niccalus. 

H=d-2^.     OnUain  nickel. 


Sp.  1.  U.  prasinus, 
2.  Ui  Herreri, 


Nickel  Chreen. 
Hetrerite. 


Genus  13.    Uranalus. 

H^=2 — 3.    G=3.1 — 3.3    Contain  uranimm. 

Sp.  1.  U.  ochraceus,  Uranic  ochre. 

2.  U.  quadratus. 


Uranite. 


ORDER  III.     CERATINEA. 
Genus  Ceratus. 

H=l— 2.    G=5.5— 6.5. 

Sp.  1.  C.  cubicus,  Horn  Silver. 

2.  C.  quadratus,  Horn  Quicksilver. 

3.  C.  K)liatus,  Iodic  Silver. 


*  K^f0tt  copper^  and  <Xc,  salt. 
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ORDER  IV.    OSMERINEA. 
Genus  1.    Hydrolus.* 

Sp.  1.  H.  cerinuSjt  Halloylite. 

2.  H.  arffilliformis,  Kollyrite, 

3.  H.  adncerens,  Scarbroite. 

4.  H.  pyrosmicusjt  PyrargUlUe. 

5.  H.  Gibbsianus,  Chibbsite. 

6.  H.  tinctus,  Allaphane. 

Genus  2.    Ophitis.§ 

H«=3-4.    G=2.5— 2.9. 

Sp.  1.  O.  communis,  Serpentine. 

2.  O.  figularis,  AgcUmatolUe. 

3.  O.  reniformis,  Kerolite. 

Genus  3.    Stylus.  II 

H«a3— 3.    Qa3.6— 9.8.    In  prisms  of  six  or  twelve  sides. 

Sp.  1.  S.  hexagonus,  Pinite, 

2.  S.  acrotomus,  Fahlunite. 

Genus  4.     Nematus.T^ 

H=3— 3.    G=2.3— 2.7.    DelicaUly  columnar. 

Sp.  1.  N.  rectangulus,  Picrosmine. 

2.  N.  scopiformis,  Osmelite. 

3.  N.  gracilis,  Nemalite. 

Genus  5.    Margaritus.** 

H=1.5-3.    G==2-3.1.    Lameliar, 

Sp.  1.  M.  Magnesicus,  Native  Magnesia. 

2.  M.  saponaceus,  Talc. 


♦  'rSmpf  water ;  refers  to  the  large  proportion  of  water  in  the  species, 
t  Waxy^  in  allusion  to  its  Instre. 
t  Ud^fire^  and  ^^,  odor. 


■^   uvfTfyw,     ».»^   «'»f>'ri   i/-«vr  . 

I  An  old  name  of  serpentine,  derived  from  the  Greek,  S^t^  a  snake. 

II  Sr4X»(,  a  column^  in  allusion  to  the  hezagonally  prismatic  forms  presented  by  the 
ecies. 
IT  N9^a,  a  thread ;  refers  to  the  columnar  stmcture  of  the  species. 

**  Mm^yufhift,  pearl ;  alludes  to  the  lustre. 


species. 
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Genus  10.    Augitus. 


H=5-7.    G=2.9— 4. 


Sp.  1.  A. 

2.  A. 

3.  A. 

4.  A. 
6.  A. 

6.  A. 

7.  A. 

8.  A. 

9.  A. 

10.  A. 

11.  A. 

12.  A. 

13.  A. 


tabularis, 

rhombicus, 

diatomus, 

dy^tomiis, 

acrotomus, 

Protaeus, 

phyllinus, 

scopiformis, 

pentomus, 

rhomboideus, 

Withami, 

ciispidatus, 

Lithicus, 


Tabular  Spar. 

Spodumene. 

Pyroxene, 

Biicklandite, 

Dahlnsctonite. 

Hornblende. 

Anthophyllite. 

Cuvimingtonite. 

Arfwedsonite. 

Epidote. 

Withamite. 

Acmite, 

Amblygonite. 


ORDER  VI.    HYALINEA. 
Genus  1.     Andalusius. 

H==7— 7.5.    G=3.I— 3.2. 

Sp.  1.  A.  prismaticus,  Andaluslte. 

Genus  2.     Epimecius.* 

H=6— 7.  Gh=3. 1—3.7.    Crystals  usually  long  and  sUnder.    Color  blue— bramry^wkUe, 

Sp.  1.  E.  cyaneus,  Kyanite. 

2.  E.  dissilienSjt  Diaspore, 

3.  E.  Sillimanianus,  Slllimanite. 

4.  E.  Bucholzianus,  Bucholzite. 

Genus  3.     Turmalus. 

G=7 — 8.    Q=3 — 3.1.     Color  black — dark-brown — dark-blue — green — red — white. 

Sp.  1.  T.  rhoinbohednis,  Tiimhaline. 

Genus  4.     Beryllus. 

H=7.&— 8.     G=2.8 — 3.1.     Color  green — bluish — colorless. 

Beryl. 


Sp.  1.  B.  hexagonus, 

2.  B.  rhonu)oideus, 

3.  B.  rliombohedrus, 


Enclose. 
Phenacite. 


*  *Evffi9Ki7r,  very  long. 

t  Flying  in  pieces ;  aWnde^i  to  the  action  under  the  blowpipe. 
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Genus  4.    Clasistylus* 

H=6— 6.5.    Q=2.8— 3.    Color  ligh^green:  eolarUu.    Commonlf  boiry&idal. 

Sp.  1.  C.  acrotomus,  Prehnite. 

Genus  5.     Nephrus. 

H=5.&— 7.    G=2.9^-3.4.    Massive, 

Sp.  1.  N.  amorphus,  Nephrite. 

2.  N.  peritomus,  Saussurite. 

Genus  6.     Petalus. 

H=6— 6.5    G=2.4— 2.5.    Massive, 

Sp.  1.  P.  rhombicus,  Petalite. 

Genus  7.     Lazulus. 

Hr=&— 6.    G=3.8— 3.1.     Color  blue  or  green.     Cleavage  indistinU. 

Sp.  1.  L.  amorphus,  Turquois. 

2.  L.  rhombicus,  Lazulite. 

3.  L.  triclinatus.  Blue  Spar, 

Genus  8.    Spatum. 

H«=i-6.5.    G=3.1— 3.1 

Sp.  1.  S.  hexagonum,  Nepheline. 

2.  S.  Herschellianum,  Herschellite. 

3.  S.  oleaceum,  Elceolite. 

4.  S.  opalescens,  Lahradorite. 

5.  S.  orthotomum,t  Feldspar. 

6.  S.  gemellum,  Pericline, 

7.  S.  triclinatum,  Albite, 

8.  S.  Vesuvianum,  Anorthiie. 

9.  S.  roseum,  Latrohite. 

10.  S.  hemiquadratum,  Edingtonite. 

11.  S.  quadratum,  §capolite. 

12.  S.  Gehlenianum,  Gealenite, 

13.  S.  volcanicum,  Gismondine. 

Genus  9.     Spatinius. 

H==6.5— 6.5.    G=3-3.5. 

Sp.  1.  S.  decolorans,  Manganese  Spar. 

2.  S.  rhombohedrus,  Troostite, 

3.  S.  reniformis,  Busiamite. 


*  KXdCw,  to  break  J  and  oHXotj  a  column^  in  allusion  to  the  resemblance  to  a  broken 
column,  often  presented  by  the  crystals  of  this  species. 

t  *Op04f,  straxghi.  and  W/ivm,  /  cleave^  refers  to  the  fact,  that  its  two  cleavages  are 
at  right  angles  witn  one  another. 
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Crenus  10.  Augitus. 

H=&-7.  G=2.9— 4. 

Sp.  1.  A.  tabularis,  Tabular  Spar. 

2.  A.  rhombicus,  Spodumetie. 

3.  A.  diatomus,  Pyroirene. 

4.  A.  dystomus,  Bucklandite. 
6.  A.  acrotomus,  Babingionite. 

6.  A.  Protaeus,  Hornblende. 

7.  A.  phyllinus,  Antliophyllite. 

8.  A.  scopiformis,  Cummingtonite. 

9.  A.  peritomus,  Arfwedsonite. 

10.  A.  rhomboideus,  Epidote. 

11.  A.  Withami,  Withamite. 

12.  A.  cuspidatus,  Acmite, 

13.  A.  Lithicus,  Amblygonite. 


ORDER  VI.    HYALINEA. 
Genus  1.     Andalusius. 

H=7— 7.5.    G==3.1— 3.2. 

Sp.  1.  A.  prismaticus,  Andalusite. 

Genus  2.     Epimecius.* 

.  Grs^S.l — 3.7.    Crystals  usually  long  and  slender.    Cohrblue — broum-^white. 

Sp.  1.  E.  cyaneus,  Kyanite, 

2.  E.  dissiliensjt  Diaspore, 

3.  E.  Sillimanianus,  Sillimanite, 

4.  E.  Bucholzianus,  Biicholzite. 

Genus  3.     Turmalus. 

Grs=7 — 8.    G=3 — 3.1.     Col4)r  black — dark-braien — dark-blue — green — red. — white. 

Sp.  1.  T.  rhombohedrus,  Ttirmaline, 

Genus  4.    Beryllus. 

H=7.5— 8.    GJ=2.8 — 3.1.     Color  green, — bluish — colorless. 

Sp.  1.  B.  hexaffonus,  Beryl. 

2.  B.  rhonu)oideus,  Euclase. 

3.  B.  rhombohedrus,  Phenacite. 


*  *£vf/i9jci7f,  very  long. 

t  Flying  in  pieces;  alludes  to  the  action  under  the  blowpipe. 
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Grenus  5.    Sapphirus. 

H=7.5— 9.    G=3.5— 4.6. 

Sp.  1.  S.  rectanffula,  ChrysoheryL 

2.  S.  octahedra,  Spinel. 

3.  S.  eutoma,  Automolite. 

4.  S.  infiisilis,  DysluUe. 

5.  S.  rhoinbohedra,  Sapphire. 

Genus  6.     Adamas. 

H=10.    G=3.1— 3.6. 

Sp.  1.  A.  octahednis,  Diamond. 

Genus  7.     Topazius. 

H=8.    G=3.4— 3.6. 

Sp.  I.  T.  rhombicus,  Topaz. 

2.  T.  Vesuvianus,  Forsterite. 

Genus  8.    Chrysolithus. 

H==6.5-.7.5.    G==3.3— 3.5. 

Sp.  1.  C.  rectangulus,  Chrysolite. 

2.  C.  obliquus,  Ligurite. 

Genus  9.     Hyalus. 

H=5.&-7.    G=a-3.3. 


Sp.  1.  H.  bicolor, 

lolite. 

2.  H.  acutus, 

Axinite. 

3.  H.  rhombohedrus, 

Quartz. 

4.  H.  opalinus, 

Opal. 

5.  H.  Vulcimi, 

Obsidian. 

6.  H.  sphserulus, 

Sphcerulite 

7.  H.  ferriferus, 

Isopyre. 

Genus  10.     Boracius. 

H=7.    Gl=2.9 — 3.     Crystals  manofMiric.     Color  white  or  graf. 

Sp.  1.  B.  hemihedrus,  Boracite. 

Genus  11.     Carbunculus. 

H=6— 7.5.    G=.2.9-4.8. 

Sp.  1.  C.  hemihedrus,  Helvin. 

2.  C.  obliquus,  Brucite. 

3.  C.  acrotomus,  Humite. 

4.  C.  dimetricus,  Idocrase. 
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Sp.   15.  C.  ponderosus, 

16.  C.  hyacinthus, 

17.  C.  rubeus, 

18.  C.  Vauquelini, 

19.  C.  diatomus, 

20.  C.  rhomboideus, 

21.  C.  ochraceus, 


TSingstate  of  Lead, 

Chramate  of  Lead. 

MelanochroUe, 

Vauquelinite. 

Caledonite. 

Cupreotts  Anglesite. 

Minium. 


Genus  11.    Cypralus.* 


H=l— 4.5.    G«3.5— 4.3. 

Sp.  1.  C.  acrotomus, 

2.  C.  caeruleus, 

3.  C.  vulgaris, 

4.  C.  amorphus, 

6.  C.  rhombohedrus, 

6.  C.  speciosus, 

7.  C.  concentricus, 

8.  C.  rectangulus, 

9.  C.  hemihedrus, 

10.  C.  dystomus, 

11.  C.  acicularis, 

12.  C.  exhalans, 

13.  C.  foliaceus, 

14.  C.  decrepitans, 


CoUfT  green  or  Hue,    Contain  copper. 

Aphanesite. 

Blue  Malachite. 

Chreen  Malachite. 

Chrt/socolla. 

Dioptase. 

Euchroite. 

Erinite. 

Liroconiie. 

Pseudo-malachite. 

Libethenite. 

Olivenite. 

Atacamite. 

Copper  Mica, 

Copper  Froth. 


Genus  12.  Niccalus. 

H=2— 2.5.     Contain  nickel. 


Sp.  1.  U.  prasinus, 
2.  \5\  Herreri, 


Nickel  Chree^i. 
Herrerite. 


Genus  13.    Uranalus. 

H=2— 3.    0=3.1—3.3    Contain  wranvum, 

Sp.  1.  U.  ochraceus,  Uranic  ochre. 

2.  U.  quadratus. 


Uranite. 


ORDER  III.     CERATINEA. 

Genus  Ceratus. 

H=l— 2.    G=5.5— 6.5. 

Sp.  1.  C.  cubicus,  Horn  Silver. 

2.  C.  quadratus,  Horn  Quicksilver. 

3.  C.  foliatus,  Iodic  Silver. 


*  K&wp^tf  copper^  and  <Xc,  salt. 
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Sp.  8.  M.  quadratus,  (Erstedite. 

9.  M.  rectangulus,  PolymignUe. 

Genus  5.  Columbus. 

H=5.5 — 6.    G^=5.8 — 8.     Contain  cdwaMum. 

Sp.  1.  C.  hemiquadratiis,  Fergusonite. 

2,  C.  Berzelii,  Yttro-Columbite. 

3.  C.  rectangulus,  Columbite. 

Grenus  6.     Uranius. 

13.=5—5Jb.    6^^6.4 — 6.5.     Contain  wraniMm. 

Sp.  1.  U.  amorphus,  Pitchblende, 

Genus  7.     Wolfram  lus. 

H==5— 5.5.    GJ«7.I — 7.4.     Contain  tungsten, 

Sp.  1.  W.  rectangulus,  Wolfram. 

Genus  8.     Manganus. 

H=I — 6.5.    Gr==3.1 — 4.9.     Contain  manganese. 

Sp.  1.  M.  acrotomus,  Hatismannite. 

2.  M.  peritomus,  Braunite, 

3.  M.  informis,  Psilomelane. 

4.  M.  Cuprifenis,  Cupreous  Manganese^ 
6.  M.  rhombicus,  Manganite. 

6.  M.  prismaticus,  Pyrolitsite. 

7.  M.  Cobalticus,  Earthy  Cobalt, 

8.  M.  terrenus,  '  Wad. 

Genus  9.    Siderus.* 

H=4— 6.5.    G=5.3--5.3.     Contain  iron. 

Sp.  1.  S.  Chromicus,  Chromic  Iron. 

2.  S.  fibrosus,  Crocidolite. 

3.  S.  Hisingeri,  Hisingerite. 

4.  S.  rhombicus,  Yenite. 

5.  S.  hcBmaticus,t  Brown  Iran  Ore. 

6.  S.  rhombohedrus,  Specular  Iron. 

7.  S.  octahedrus.  Magnetic  Iron  Ore. 

8.  S.  Zinciferus,  Franklinite. 


«  Z<^9^(,  iron. 

t  A{/iari«^,  bloody^  in  allusion  to  the  color  of  the  powder. 
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Sp.  9.  S.  acrotomns,  Orichioniie. 

10.  S.  MohsianuSi  MohsUe. 


ORDER  Vm.    METALUNEA. 

Genus  1.     Februm. 
Sp.  1.  F.  octahedrum,  Iron. 

Genus  2.     Platinum. 
Sp.  1.  P.  cubicum,  Platinum, 

Genus  3.    Iridium. 
Sp.  1.  I.  hexagonum,  Iridium, 

Genus  4.     Palladium. 

^(p.  1.  P.  octahedrum,  Palladium. 

2.  P.  rhombicuin,  Selenpalladite. 

Grenus  5.    Aurum. 

Sp.  1.  A.  cubicum,  Gold. 

2.  A.  rhombicum,  Auro-tellurUe. 

Genus  6.    Aroentum. 
Sp.  1.  A.  octahedrum,  Silver. 

Genus  7.     Hydrargyrum. 

Sp.  1.  H.  fluidum,  Mercury. 

2.  H.  dodecahedrum,  Amalgam,. 

Genus  8.     Plumbum. 
Sp.  1.  P.  octahedrum,  Lead. 

Genus  9.    Bismutum. 

Sp.  1.  B.  octahedrum,  Bismuth. 

2.  B.  Argenticum,  Bismuth  Silver. 

Genus  10.     Cuprum. 
Sp.  1.  C.  octahedrum.  Copper. 
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Genus  11.     Tellurium. 
Sp.  1.  T.  hcxagonum,  Tellurium. 

Genus  12.     Stibium. 


Sp.  1.  S.  rhombohedrum. 
2.  S.  rhombicum. 


Antimony. 
Antimonial  Silver. 


Genus  13.     Ausenium. 
Sp.  1.  A.  rhombohedrum.  Arsenic. 


ORDER  IX.     PYRITINEA. 


Genus  1.     Argyrites.* 


H=t— 5.5.    Gr=&— 9,4. 

Sp.  1.  A.  Argenteus, 

2.  A.  eutomus, 

3.  A.  hexagonus, 

4.  A.  cupricolor, 

5.  A.  Hotfmanni, 

6.  A.  decrepitans, 

7.  A.  acrotomus, 

8.  A.  pcritomus, 

9.  A.  octal ledrus, 

10.  A.  hemi-cubicus, 

11.  A.  Karstcni, 

12.  A.  cubicus, 

13.  A.  Manganicus, 


Color  whittj  or  slightly  reddish. 

Arsenical  Silver. 
Nickel  Slibine.  ■ 
Antimonial  Nickel. 
Copper  Nickel. 
White  Nickel. 
Nickel  Glance. 
Leucopyrite. 
Mispickel. 
Sm  alii  fie. 
Cobaltine. 

Terarsenid  of  Cobalt. 
Cobalt  ic  Pyrites. 
Arsenid  of  Manganese. 


Genus  2.     Pyrites. 

H=3— 6.5.    G=1.5— 6.1.     Ycllowiah^ndloir, 


Sp.  1.  p.  hexagonus, 

2.  P.  rhombicus, 

3.  P.  cubicus, 

4.  P.  alliaceus, 

5.  P.  erubescenSjt 

6.  P.  pyramidalis, 

7.  P.  capillaris, 


Magnetic  Pyrites. 
White  Iron  Pyrites. 
Iron  Pyrites. 
Arsenid  of  Copper. 
Variegated  Pyrites. 
Copper  Pyrites. 
Capillary  Pyrites. 


♦  'A^vpof ,  silver ;  refers  to  the  color. 

t  Blushinj; ;  alludes  to  the  reiidisli  taniisii  the  uiineraJ  s)wedily  ass^unes  on 
posnre. 
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ORDER  X.    GALINEA. 
Genus  1.    Cyprites.* 

H=«:2.5— 4.    G=4.3— 6.8.    Contain  copper. 

Sp.  1.  C.  cubicus,  Tin  Pyrites. 

2.  C.  tetrahedrus,  Crray  Copper.' 

3.  C.  rectanffulus,  '    Boumonite. 

4.  C.  dodecahedrus,  Tennantiie. 

5.  C.  rhombicus,  Vitreous  Copper. 

Genus  2.    Lunites.! 

H=:1.5— 1.4.    G=5.&— 8.5.     CorUain  silver. 

Sp.  1.  L.  Selenicus,  Eucairite. 

2.  L.  Cupricus,  Stromeyerite. 

3.  L.  dodecahedrus,  Vitreous  Silver. 

4.  L.  Telluricus,  Telluric  Silver. 

6.  L.  Auricus,  Chraphic  Tellurium. 

6.  L.  rhombohedrus,  Polybctsite. 

7.  L.  rhombicus,  Brittle  Silver  Ore. 

8.  L.  peritomus,  Antim.  Sulphuret  of  Stiver. 

9.  L.  Molybdicus,  Molyhdic  Silver. 

Genus  3.    Ltcites.! 

H=2 — 3.5.    Gh=4.5— 5.8.     Contain  antimony. 

Sp.  1.  L.  diatomus,  Gray  Antimony. 

2.  L.  Berthieri,  Berthierite. 

3.  L.  Zinkeni,  Zinkenite. 

4.  L.  acrotomus,  Janiesonite. 

5.  L.  alliaceus,  Arsenical  Antimony, 

Genus  4.    Plumbites. 

H=1.5— 3.    GK=6.8— 8.5.     Contain  lead. 

Sp.  1.  P.  cubicus,  Galena. 

2.  P.  Cobalticus,  Cobaltic  Galena. 

3.  P.  Selenicus,  Clausthalite. 


•  Kivfof,  copper. 

t  From  Lmna,  the  alchemistic  name  of  silver. 

t  AiKoe,  a  wolf;  gray  antimony  was  called  "  lupus  metallorum,"  wolf  of  the  metals, 
by  the  alchemists. 

21 


GcmB  S.    EuLniTEs.' 

fm 


Sp.  1.  E.  qoadratos,  Foliaied  TeUttrimm. 

2.  E.  rfaombicus.  Siembergiie. 

3.  E.  rfaomboidras,  Flexihle'SUver. 

4.  E.  bexi^ODiiS;  Mcif^eniie. 

Genns  6.  Bisxites.^ 

8p.  1.  B.  rectao^los,  Sulpkuret  of  Bismuth. 

2.  B.  acicularis,  Acictdar  Bismuth. 

3.  B.  rhomlxAedms.  Telluric  Bismuth. 

Genus  7.  Zincites. 

0=6.5—5.6.  Contain  zinc. 

Sp.  1.  Z.  flammans,  Rumite. 


ORDER  XL  ADELINEA. 

Genus  1.  AcARPiA.t 

H=3.5-4.  G=:3.»— 4.1. 

Sp.  1.  A.  cubica,  Manganhlende. 

2.  A.  dodecahedra,  Blende. 

Grenus  2.  Cerasia.§ 

H=l— 1.5.  G=4.5-4.6. 

Sp.  1.  C.  rhomboidea,  Red  Antimony. 

Genus  3.  Rubella. 

H=«a-2.5.  G=5.a-8.1. 
Sp.  1.  R.  obliqua,  ^^"^^Syrite. 

2    R.  rhombohedra,  Dark-Red  Stiver. 

3.  R.  florida,  Light-Red  SUver. 

4.  R.  peritoma,  Cinnabar. 


X^^^Y^mh^mniix^^  which  is  derived  from  bismutum  ihe  Latin  of  Ws- 
.  .Mm^u.  9\\}n\ts  to  the  difficulty  of  reducing  the  species  to  the  metallic 
^ikntfUm  in  allusion  to  the  color. 
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Grenus  4.    Euchroa/ 

H^L&-d.    G-^.4— 3.7. 

Sp.  1.  E.  rubella,  Realgar. 

2.  E.  aurea,  Orpiment. 


ORDER  XIL     THEIINEA. 

Genus  1.     Sulphur. 
Sp.   1.  S.  pyramidalis.     .  Native  Sulphur. 


CLASS  III.— HYPOG^A. 


ORDER  I.    PITTINEA. 

Genus  1.     Mellis. 

H»S— 2.5.    Ghsl.5— 1.6.     TVanspareni^-iransluceni,    Color  light. 

Sp.  1.  M.  pyramidalis,  Mellite. 

Genus  2.    Succinum. 

H=3— 2.5.    Gh=rl— 1.1.     T^anspareTU—transUuaU,    Color  light. 

Sp.  1.  S.  Electrum,  Amber. 

Genus  3.     Steatus.! 

G=^.65.     WhUish.    CryUaUine. 

Sp.  1.  S.  acicularis,  Scheererite. 

Genus  4.     Bitumen. 

H»4>— 2.5.    G»=0.8— 1.2.    Amorphous.    Solid  individuals  opaque,  or  fubtransluceni, 

Sp.  1.  B.  fragrans,  Rctinite. 

2.  B.  flexile,  Mineral  Caoutchouc. 

3.  B.  communis,  Bitumen. 


#  E^Xf*^  J^^hf  colored.  t  XrUf,  fat, 


1S4  OEacaiPTiVE  mineralogy. 

Genus  4.     Clasistylus.* 

Hs=6— €.5.    Gh=^.8— 3.    Color  ligU-green;  colorless.    Commonly  botri/oiddl, 

Sp.  1.  C.  acrotomus,  Prehnite. 

Genus  5.     Nephrus. 

H=5.5— 7.    G=3.9— 3.4.    Missive. 

Sp.  1.  N.  amorphus,  Nephrite. 

2.  N.  peritomus,  SaussurUe. 

Genus  6.     Petalus. 

H=6— 6.5    G=3.4— 3.5.    Mussive. 

Sp.  1.  P.  rhombicus,  Petalite. 

Genus  7.    Lazulus. 

EU=5— 6.    G=2.8— 3.1.    Color  blue  or  green.     CUavage  indistinU. 

Sp.  1.  L.  amorphus,  Turquois, 

2.  L.  rhombicus,  Lazulite. 

3.  L.  triclinatus,  Bliie  Spar, 

Genus  8.     Spatum. 

H=4— 6.5.    G=3.1— 3.1 

Sp.  1.  S.  hexagonum,  Nepheline. 

2.  S.  Herschellianum,  Herschellite. 

3.  S.  oleaceum,  Elceolite. 

4.  S.  opalescens,  Labradorite* 

5.  S.  orthotomum,t  Feldspar. 

6.  S.  gemellum,  Pericline. 

7.  S.  triclinatum,  Albite, 

8.  S.  Vesuvianum,  Anorthite. 

9.  S.  roseum,  Lairobite. 

10.  S.  hemiquadratum,  Edingtonite. 

11.  S.  quadratum,  §capolite. 

12.  S.  Gehlenianum,  Gehlenite. 

13.  S.  volcanicum,  Gismondine. 

Genus  9.     Spatinius. 

H=6.5-6.5.    G--3— 3.5. 

Sp.  1.  S.  decolorans,  Manganese  Spar. 

2.  S.  rhombohednis,  Troostite. 

3.  S.  reniformis,  Bustatnite. 


*  kX<(w,  to  breaks  and  «t^Xoc,  a  column^  in  allusion  to  the  resemblance  to  a  broken 
column,  often  presented  by  the  crystals  of  this  species. 

t  *Ope6f,  straight ^  and  r/^vw,  /  cleave ^  refers  to  the  fact,  that  its  two  cleavages  are 
at  right  angles  with  one  another. 
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Genus  10.    Augitus. 


H==&-7.    G«^.9— 4. 


Sp.  1.  A. 

2.  A. 

3.  A. 

4.  A. 
6.  A. 

6.  A. 

7.  A. 

8.  A. 

9.  A. 

10.  A. 

11.  A. 

12.  A. 

13.  A. 


tabularis, 

rhombicus, 

diatomus, 

dystomus, 

acrotomus, 

Protaeus, 

phyllinus, 

scopiformis, 

peritomus, 

rhomboideus, 

Withami, 

cuspidatus, 

Lithicus, 


Tabular  Spar, 

Spodumene. 

Pyroxene. 

Bucklandite. 

Bahiiigtonite, 

Hornblende, 

Anthophyllite. 

Cumniingtonite. 

Arfwedsonite, 

Epidote, 

Withamite. 

A  emit e. 

Amblygonite, 


ORDER  VI.    HYALINEA. 

Genus  1.     Andalusius. 

H=7— 7.5.    G=3.1— 3.a. 

Sp.  1.  A.  prismaticus,  Andalusite. 

Genus  2.     Epimecius.* 

H=6 — 7.  G=3.1 — 3.7.    Crystals  usually  long  and  slender.    Color  blue — iMrowi^— white, 

Sp.  1.  E.  cyaneus,  Kyanite. 


2.  E.  dissiliensjt 

3.  E.  Sillimanianus, 

4.  E.  Bucholzianus, 


Diaspore, 

Sillimanite. 

Bucholzlte, 


Genus  3.  Turmalus. 

G=7 — 8.    G=3 — 3.1.     Cohr  black — dark-brawn — dark-bliu. — green — red — white. 

Sp.  1.  T.  rhoinbohedrus,  Tiirmaline, 

Genus  4.  Beryllus. 

H==7.5— 8.    G=2.8 — 3.1.  Color  green — bluish — col&rtess. 

Sp.  1.  B.  hexaffonus,  BeiyL 

2.  B.  rhonu)oideus,  Euclase, 

3.  B.  rhombohedrus,  Phenacite. 


♦  *EirifiQn7c,  very  long. 

t  Flying  in  pieces  taWvtdes  to  the  action  under  the  blowpipe. 
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Grenus  6.    Sapphirus. 

H==7.5— 9.    G=3.5— 4.6. 

Sp.  1.  S.  rectanffula,  Chrysoheryl. 

2.  S.  octahcSra,  Spinel. 

3.  S.  eutoma,  Automolite. 

4.  S.  infusilis,  Dysluite. 
6.  S.  rhombohedra,  Sapphire, 

Genus  6.     Adamas. 

H=10.    G=3.1— 3.6. 

Sp.  1.  A.  octahednis,  Diamond. 

Genus  7.     Topazius. 

H=8.    G=3.4— 3.6. 

Sp.  I.  T.  rhombicus,  Topaz. 

2.  T.  Vesuvianus,  Forsterite. 

Gfenus  8.    Chrysolithus. 

H=6.5— 7.5.    G=3.3— 3.5. 

Sp.  1.  C.  rectangiilus,  Chrysolite. 

2.  C.  obliquus,  Ligtirite. 

Genus  9.     Hyalus. 

H=5.5— 7.    G-=2— 3.3. 


Sp.  1.  H.  bicolor, 

lolite. 

2.  H.  acutus, 

Axinite. 

3.  H.  rhombohedrus, 

Quartz. 

4.  H.  opalinus, 

Opal. 

5.  H.  Vulcani, 

Obsidian. 

6.  H.  sphsBrulus, 

Spheerulite 

7.  H.  ferriferus, 

Isopyre. 

Genus  10.     Boracius. 

H=-^7.    G=2.9 — 3.     Crystals  monometric.     Color  whUe  or  gra/y. 

Sp.  1.  B.  hemihedrus,  Boracite. 

Genus  11.     Carbunculus. 

H=G— 7.5.    G=2.9— 4.8. 

Sp.  I.  (J.  hemihedrus,  Helvin. 

2.  (1  obliquus,  Brucite. 

3.  C.  acrotomus,  Humite. 

4.  C.  dimetricus,  Idocrase. 
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Sp.  5.  C.  dodecahednis,  Garnet. 

6.  C.  quadratus,  Zircon. 

7.  C.  rhombohednis,  Eudialyte. 

8.  C.  decussatus,*  Staurotide, 

9.  C.  rhombicus,  Ostranite. 


ORDER  VII.— SCAPTINEA. 
Genus  I.     RuTiLus.t 

H==3.5— 7.    G=3.d— 6.     Color  dark-red-^owHishrblack. 

Sp.  1.  R.  Brucii,  Red  Zinc  Ore, 

2.  R.  quadratus,  Rutile. 

3.  R.  obliquus,  Sphene, 

4.  R.  pyramidalis,  Anatase. 

5.  R.  Brookianus,  Brookite. 

6.  R.  octahedrus,  Red  Copper  Ore, 

7.  R.  dystomus,  Pyrochlore. 

Genus  2.     Jovius.t 

H=6— 7.    0=6.5—7.1.     Contain  tin. 

Sp.  1.  J.  quadratus,  Tin  Ore, 

Genus  3.     Ceritus. 

H=5.5.— 6.    G==3. 1—3.2.     CojUain  cerium. 

Sp.  1.  C.  rhombohedrus,  Cerite, 

2.  C.  rhombicus,  Thulite. 

Genus  4.       MELANOPHiEU8.§ 
H==3.5— 6.5.    G==2. 1—5.6.     Color  brown-^lack. 

Sp.  1.  M.  triclinatus,  Allanite. 

2.  M.  Thoriferus,  Thorite, 

3.  M.  acicularis,  Orthite, 

4.  M.  flammans,  Pyrorthite. 

5.  M.  obliquus,  Gadolinite. 

6.  M.  Laugieri,  Titani/erous  Cerite, 

7.  M.  Mengii,  JEschynite. 


*  Crossed  like  the  letter  X ;  alludes  to  the  common  cruciform  crystallization  of  this 
species. 

t  Red  and  shining. 

t  From  Jupiter,  tne  alchemLstic  name  of  tin. 

f  l&Aac,  blackf  and  ^i^i  brown. 


( 
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Sp.  8.  M.  quadratus,  (Erstedite. 

9.  M.  rectangulus,  PolymignUe. 

Genus  5.  Columbus. 

H=5.5— 6.    GJ=5.8 — 8.     Contain  colwrnbium. 

Sp.  1.  C.  hemiquadratus,  Fergusonite, 

2.  C.  Berzelii,  Yttro-Columbite. 

3.  C.  rectangulus,  Columbite. 

Genus  6.     Uranius. 

H=«5 — 5.5.    Ghs6.4 — 6.5.     Contain  ttraninm. 

Sp.  1.  U.  amorphus,  Pitchblende. 

Genus  7.    Wolfram lus. 

H=5— 5.5.    G=7.1— 7.4.     Contain  twtggUn, 

Sp.  1.  W.  rectangulus,  Wolfram, 

Genus  8.     Manganus. 

H=l — 6.5.    G=3.1 — 4.9.     CorUainnuinga'nese. 

Sp.  1.  M.  acrotomus,  Hausmanniie. 

2.  M.  peritomus,  Braunite. 

3.  M.  informis,  Psilomelane. 

4.  M.  Cuprifenis,  Cupreous  Mafiganese. 
6.  M.  rhombicus,  Manganite. 

6.  M.  prismaticus,  Pyrolusite, 

7.  M.  Cobalticus,  Earthy  Cobalt, 

8.  M.  terrenus,  >  Wad, 

Genus  9.    Siderus.* 

H=4— 6.5.    GU=5.3— 5.3.     Contain  iron, 

Sp.  1.  S.  Chromicus,  Chromic  Iron. 

2.  S.  fibrosus,  Crocidolite, 

3.  S.  Hisingeri,  Hisingerite. 

4.  S.  rhombicus,  Yenite, 

5.  S.  haBmaticuSjt  Brown  Iron  Ore. 

6.  S.  rhombohedrus,  Specular  Iron. 

7.  S.  octahedrus,  Magnetic  Iron  Ore. 

8.  S.  Zincifems,  Franklinite. 


*  Zlippof^  iron. 

t  AlnartK6st  bloody^  in  allusion  to  the  color  of  the  powder. 
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Sp.  9.  S.  acrotomus,  Orichianiie. 

10.  S.  Mohsianus,  Mohsiie. 


ORDER  Vm.    METALLINEA. 

Genus  1.     Ferrum. 
Sp.  1.  F.  octahedrum,  Iran. 

Oeniis  2.     Platinum. 
Sp.  1.  P.  cubicum,  Platinum. 

Genus  3.     Iridium. 
Sp.  1.  I.  hexagonum,  Iridium. 

Genus  4.     Palladium. 

4kp.  I.  P.  octahedrum,  PMadium. 

2.  P.  rhombicuni,  SelenpaUadUe. 

Genus  5.    Aurum. 

Sp.  1.  A.  cubicum,  Gold. 

2.  A.  rhorabicum,  Auro-tellurite. 

Genus  6.    Aroentum. 
Sp.  1.  A.  octahedrum,  Silver. 

Genus  7.     Hydrargyrum. 

Sp.  1.  H.  fluidum.  Mercury. 

2.  H.  dodecahedrum,  Amalgam. 

Genus  8.     Plumbum. 
Sp.  1.  P.  octahedrum,  Lead. 

Genus  9.     Bibmutum. 

Sp.  I.  B.  octahedrum.  Bismuth. 

2.  B.  Argenticum,  Bism,uth  Silver. 

Genus  10.     Cuprum. 
Sp.  1.  C.  octahedrum.  Copper. 
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ORDER  X.    GALINEA. 
Genus  1.    Cyprites,* 

H=«:3.5— 4.    G=4.3— 6.8.    CorUain  copper, 

p.  1.  C.  cubicus,  Tin  Pyrites. 

2.  C.  tetrahedrus,  Chray  Uapper.' 

3.  C.  rectangulus,  *    Boumonite, 

4.  C.  dodecuiedrus,  TennantUe. 

6.  G.  rhombicus,  Vitreous  Copper. 

Genus  2.    Lunites.I 

H=1.5 — 1.4.    G=5.5 — 8.5.     CoiUain  silver, 

p.  1.  L.  Selenicus,  Eucairite. 

2.  L.  Cupricus,  Stromeyerite. 

3.  L.  dodecahedrus,  Vitreous  Silver. 

4.  L.  Telhiricus,  Telluric  Silver. 

5.  L.  Auricus,  Graphic  Tellurium. 

6.  L.  rhombohedrus,  Polybasite. 

7.  L.  rhombicus,  Brittle  Silver  Ore. 

8.  L.  peritomus,  Antim.  Sulphuret  of  Silver. 

9.  L.  Molybdicus,  Molyhdic  Silver. 

Genus  3.    LvciTES.t 

H=2 — 3.5.    (3=4.5—5.8.     Cantain  antimony. 

p.  1.  L.  diatomus,  Gray  Antimony. 

2.  L.  Berthieri,  Berthierite. 

3.  L.  Zinkeni,  Zinkenite. 

4.  L.  acrotomus,  Jamesonite. 

5.  L.  alliaceus,  Arsenical  Antimony. 

Genus  4.    Plumbites. 

H=1.5— 3.    G=6.8— 8.5.     Contain  lead. 

•p.  1.  P.  cubicus,  Galena. 

2.  P.  Cobalticus,  Cobaltic  Galena. 

3.  P.  Selenicus,  Clausthalite. 


titfoff  copper. 

<*rom  iMna^  the  alchemistic  name  of  silver. 

Kmc,  a  wolf;  gray  antimony  was  called  "  lupas  metallorum/'  wolf  of  the  metals, 

le  alchemists. 

21 
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Genus  6.    Elasmites/ 

•H=l— 1^.    G=4.2— 8^.    structure  foliaUd. 

Sp.  1.  E.  quadratus,  Foliated  TeUurium. 

2.  E.  rhombicus,  Sternbergite, 

3.  E.  rhomboideus,  Flexible  Silver. 

4.  E.  hexagonus,  Molybdenite. 

Genus  6.    BisMiTES.t 

« 

H»2— 2.5.    G=6.1~7.6.     Very  fusible.    Omtain  bismuth, 

Sp.  1.  B.  rectangulus,  Sulphur et  of  Bismuth. 

2.  B.  acicularis,  Acicular  Bismuth. 

3.  B.  rhombohedrus,  Telluric  BismMth. 

Genus  7.   Zincites. 

G3s5.S— 5.6.     Contain  zinc, 

Sp.  1.  Z.  flammans,  Rionite. 


ORDER  XI.  ADELINEA. 

Genus  1.  AcARPiA.t 

H=3.5-4.  0=3.9—4.1. 

Sp.  1.  A.  cubica,  Manganblende. 

2.  A.  dodecahedra,  Blende. 

Genus  2.  Cerasia.§ 

H=l— 1.5.  G=4.5— 4.6. 

Sp.  1.  C.  rhomboidea,  Red  Antimony. 

Genus  3.  Rubella. 

H=S^-2.5.  Q=5.2— 8.1. 

Sp.  1.  R.  obliqua,  Miargyrite. 

2.  R.  rhombohedra,  Dark-Red  Silver. 

3.  R.  florida,  Light-Red  Silver. 

4.  R.  peritoma,  Cinnabar, 

*  'EXaff/ia,  a  plate  of  metal. 

t  Contracted  from  bismutites,  which  is  derived  from  bismutiim  the  Latin  of  bis- 
muth. 

t  'AKOfwott  sterile;  alludes  to  the  difficulty  of  reducing  the  species  to  the  metallic 
state. 

f  Cerasus,  the  cherry  tree ;  in  allusion  to  the  color. 
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Genus  4.    Euchroa/ 

H^L&-2.    G«3.4— 3.7. 

Sp,  1.  E.  rubella,  Realgar. 

2.  E.  aurea,  OrpimerU. 


ORDER  XIL    THE  1 1 NE  A. 

Genus  1.    Sulphur. 
Sp.  1.  S.  pyramidalis.     .  Native  Sulphur. 


CLASS  III.— HYPOG^A. 


ORDER  I.    PITTINEA. 
Genus  1.     Mellis. 

Hb3— 2.5.    Q»1.5— 1.6.     T^rantpareM    Irantlucenl.     Cohr  light. 

Sp.  1.  M.  pyramidalis,  Mellite. 

Genus  2.     Succinum. 

H^a    2.5.    Gtsl— 1.1.     T>ranspare7U—tTtmsl/U4ieia,    Color  light. 

Sp.  1.  S.  Electrum,     .  Amber. 

Genus  3.     SxEAxus.t 

G=^.65.     WhUish,    CrystaUine. 

Sp.  1.  S.  acicularis,  Scheererite. 

Genus  4.     Bitumen. 

HW)    2.5.    Gs=0.8— 1.2.    Amorphous.    Solid  individuals  opaque,  or  tuHrantluctnt, 

Sp.  1.  B.  fragrans,  Rctinite. 

2.  B.  flexile,  Mineral  Caoutchouc. 

3.  B.  communis,  Bitumen. 

^  E^fX^Mff,  Jinelf  colored.  t  Xriap,  foA, 
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ORDER  n.    ANTHRACINEA. 

Genus  1.     Anthrax. 

Lustre  unmetaUic, 

Sp.  1.  A.  bituminosus,  Bituminous  Coal, 


2.  A.  lapideus, 


Anthracite. 


Genus  2.     Plumbago. 

Lustre  metallic. 

Sp.  1.  p.  scriptoria.  Graphite. 


DESCRIPTION  OF  SPECIES. 


GLASS   I.     EPIG^A. 


ORDER  I.— RHEUTINEA. 


CARBURETTED  HYDROGEN.    Ass  tbuhnus. 

121.  Oaseous.  6.=0'5655.  Colorless.  Odor  empyreumatic. 
Its  XK>wer  of  refracting  light  is  represented  by  1-504,  according  to 
Diilong,  that  of  air  being  1. 

Oranpositioii,  75  parts  of  Carbon,  and  35  of  Hydrogen.    It  boms  with  a  yellow 
llame,  giving  out  much  light 

Obs.    This  gas  may  be  obtained  from  stagnant  ponds,  by  stirring  their  muddy  bot- 
tom.   It  is  there  produced  by  the  decomposition  of  vegetable  substances.    Its  most 
abundant  sources  are  beds  of  coal ;  it  often  issues  with  much  force  from  small  cavi- 
ties in  the  interior  of  coal  mines,  and  forms  what  is  termed  a  blower.    At  Fredonia  in 
the  State  of  New  York,  there  is  so  copious  a  discharge  of  this  gas  through  an  aper- 
ture in  the  lime  rock,  that  it  is  employed  for  lighting  the  village. 


HYDRCX]fEN.    Aer  Htdrooenicus. 

122.  Oaseous.    G.=00694.    Colorless.    Inodorous  when  pure. 
\  refiracting  power  is  equal  to  •470. 

iydrogen  is  one  of  the  elementary  substances.    It  bums  with  a  pale  blue  flame, 

ndngbut  little  light. 

Bi.    It  la  evolved  iVom  beds  of  coal  and  stagnant  ponds. 


PHOSPHURETTED  HYDROGEN.    Aer  pRotPHORicus. 

3.  Oaseotu.   6.^1*761.    Colorless.    Oclor  alliaceous.    Taste 
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Genus  5.    Sapphirus. 

H=7.5— 9.    G=3.5-4.6. 

Sp.  1.  S.  rectan^la,  ChrysoheryL 

2.  S.  octahedra,  Spinel. 

3.  S.  eutoma,  AutomolUe. 

4.  S.  infusilis,  Dysluite, 

5.  S.  rhombohedra,  Sapphire. 

Genus  6.     Adamas. 

H=10.    G=3.1— 3.6. 

Sp.  1.  A.  octahedrus,  Diamond. 

Genus  7.     Topazius. 

H=8.    G=3.4— 3.6. 

Sp.  I.  T.  rhombicus,  Topaz. 

2.  T.  Vesuvianus,  Forsterite. 

Genus  8.    Chrysolithus. 

H=6.5— 7.5.    G=3^— 3.5. 

Sp.  1.  C.  rectangulus,  Chrysolite. 


2.  C.  obliquus, 

Ligurite. 

Genus  9. 

Hyalus. 

H-5.5— 7. 

a-2— 3.3. 

Sp. 

1.  H.  bicolor, 

lolite. 

2.  H.  acutus, 

Axinite. 

3.  H.  rhombohedrus, 

Quartz. 

4.  H.  opalinus, 

Opal. 

5.  H.  Vulcani, 

Obsidian. 

6.  H.  sphaerulus, 

SphcBrulite 

7.  H.  ferriferus, 

Isopyre. 

Genus  10.     Boracius. 

H=7.     Gr=2.9 — 3.     Crystals  monometric.     Color  while  or  grof. 

Sp.  1.  B.  hemihedrus,  Boracite. 

Genus  11.     Carbunculus. 

H=6— 7.5.    G=2.9— 4.8. 

Sp.  1.  C.  hemihedrus,  Helvin. 

2.  C.  obliquus,  Brncite. 

3.  C.  acrotomus,  Humite. 

4.  C.  dimetricus,  Idocrase. 
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Sp.  6.  C.  dodecahedrus, 

6.  C.  quadratus, 

7.  C.  rhombohedrus, 

8.  C.  decussatus,* 

9.  C.  rhombicus, 


Garnet. 

Zircon, 

Eudialyte. 

Staurotide. 

Ostranite. 


ORDER  VII.— SCAPTINEA. 
Genus  I.    RuTiLus.t 

H=3.5— 7.    a=3.»— 6.     Color  dark-redrSrownisk-black. 


Sp.  1.  R.  Brucii, 

2.  R.  quadratus, 

3.  R.  obliquus, 

4.  R.  pyramidalis, 

5.  R.  Brookianus, 

6.  R.  octahedrus, 

7.  R,  dystomus, 


Red  Zinc  Ore, 

RtUile, 

Sphene, 

Anatase. 

Brookite, 

Red  Copper  Ore, 

Pyrochlore. 


Genus  2.     Jovius.t 

H=6— 7.    Gh=6.5— 7.1.     Contain  tin. 

Sp.  1.  J.  quadratus,  Tin  Ore. 

Genus  3.     Ceritus. 

H=5.5.— 6.    G=3. 1—3.2.     Contain  cerium. 

Sp.  I.  C.  rhombohedrus,  Cerite. 


2.  C.  rhombicus, 


Thulite. 


Genus  4.     MELANOPHiEus.i 

H=»2.5— 6.5.    G=2. 1—5.6.     Color  brownr-^lack. 


Sp.  1.  M.  triclinatus, 

2.  M.  Thoriferus, 

3.  M.  acicularis, 

4.  M.  flammans, 

5.  M.  obliquus, 

6.  M.  Laugieri, 

7.  M.  Mengii, 


Allanite, 

Thorite. 

Orthite. 

Pyrorthite. 

Gadoliriite, 

Titaniferous  Cerite. 

jEschynite. 


«  Crossed  like  the  letter  X ;  alludes  to  the  common  cruciform  crystallization  oi*  thi^ 
species. 

t  Red  and  shining. 

X  From  Jupiter,  tne  alchemLstic  name  of  tin. 

9  MIX«f,  black,  and  faiSt^  brown. 


ORDER  II.    STERINEA. 


BORACIC  ACID.    Acidum  Boracicum. 


SaMolin,  Reuts. 


132.  In  small  scales,  apparently  six  sided  tables,  and  also  in  sta- 
lactitic  forms,  composed  oi  small  scales. 

G.=l-48.  Lustre  pearly.  Color  white,  except  when  tinged  yel- 
low by  sulphur;  sometimes  gray.  Feel  smooth  and  unctuous. 
Taste  acidulous,  and  slightly  saline  and  bitter. 

Composition,  essentially  Boron  25*83,  Oxygen  7417.  The  native  stalactitic  nlL 
according  to  Klaproth,  TBeitrage  iii.  97,)  ccniains,  mechanically  mixed,  sulphate  oi 
magnesia  and  iron,  sulpnate  of  lime,  silica,  carbonate  of  lime,  and  alumina. 

It  fuses  in  a  candle,  and  at  first  tinges  the  flame  green;  but  this  color  disappetn 
when  the  water  of  crystallization  has  evaporated.  When  cooled,  the  globule  hast 
glassy  appearance,  and  is  opaque  if  any  gypsum  is  present. 

Obs.  This  species  has  been  found'  must  abundantly  in  the  crater  of  Vnlcano, 
one  of  the  Lipari  isles,  where  it  forms  a  thin  layer  on  the  sulphur,  and  arooud  tlie 
fumaroles,  or  exits  of  the  sulphureous  exhalations.  The  first  locality  known  wis 
Sasso,  a  city  in  Sienna,  Italy,  from  which  place  it  derived  its  name  Sassolin.  It  o^ 
curs  also  in  the  Lagoni,  in  Tuscany. 

It  is  obtained  for  the  arts  at  PomoransB,  in  Tuscany,  by  causing  the  volcanic  '^nxtciK 
of  the  region  to  pass  through  water,  and  then  evaporating  in  leaden  vessels.  The 
boracic  acid  thus  obtained,  is  in  large  crystalline  flakes. 


ARSENOUS  ACID.    Acidvm  Arsenobum. 

Araenioun  Acid. 

133.  Primary  fortn:  the  regular  octahedron,  fig.  4.  PL  I.  B 
occurs  usually  in  minute  capillary  crystals,  stellarly  aggregated, in- 
vesting other  substances.    Also  in  botryoidal  and  stalactitic  masses' 

H.=l-5.  G.=3-698.  LuMre  vitreous  or  silky.  Streak  white 
Color  white,  occasionally  with  a  yellowish  or  reddish  tinge.  Trans- 
parent— opaque.     Taste  astringent,  sweetish. 

It  contains,  according  to  Berzelius,  Arsenic  75'82,  Oivgen  24"  18.  ^ 

Before  the  blowpipe,  it  is  completely  volatilized  in  white  fumes.     In  the  intiJ''** 
flame  it  blackens,  ana  gives  out  an  alliaceous  odor. 
It  is  soluble  in  hot  water.    Sulphuretted  hydrogen  causes  a  yellow  precipitate. 


On.  It  is  foimd  accompanTinr  ores  at  sliver,  lead,  and  anenie,  at  Andreasbet^, 
la  tlte  HuU,  and  probably  us  ceen  formed  br  'he  decomposition  of  some  of  the 
above  species.  It  occdis  also  at  Joacblnuthal,  in  Bohemia,  at  Kapnick,  in  Hungary, 
and  In  the  old  mines  of  Biber,  in  Hanau. 

It  differs  Trom  pharmacolile,  which  b  tDueh  resetDbles,  in  its  solabiliiy.  Phaima- 
colile  is  insoluble. 


^?n 


BORAX.    Borax  osLiauci. 
pDunia.    Bwifi.    TLdciI.    ZaJi.    BlbunlesfSiHlt. 

134.  Primary  form:  right  rhomboidal  prism ; 
T :  M=106*  6-,  M :  P=90°.  Secondary  form  : 
M:e=134'>5',  c:c=88°9'.  a:a=12(P23.  aeav- 
age  parallel  with  M  perfect ;  less  so  parallel 
withe. 

H.=2— 2-5.  G.=l-716.  Lustre  vitreous,  resi- 
nous ;  sometimes  earthy.  Streak  white.  Color 
white;  sometimes  grayish,  or  with  a  shade  of  blue 
and  neen.  Translucent — opaque.  Fracture  con- 
choioal.  Rather  brittle.  Taste  sweetish-alkaline, 
feeble. 


It  contains  Soda  l&^,  Boracic  Acid  364,  Water  46-9. 

Intniuesces  before  the  blowpipe,  and  afterwards  fuses  into  a  transparent  (globule, 
called  the  glass  of  borax.    It  is  soluble  in  walerj  the  solution  changes  vegetable  bines 

Oia.  Borax  was  originally  obtained  from  a  lake  in  Thibet,  fifteen  days' journey 
from  Tisootumbo,  the  capital.  The  water  contains  both  borax  and  common  salt; 
and  being  in  an  elevaled  sitoalion,  is  frozen  the  greater  pail  of  the  year.  The  borax 
ti  dug  in  considerable  masses  from  the  edges  and  sballuw  parts  of  ilie  lake,  and  in 
Ihe  coarse  of  a  short  time,  the  hi>les  Ihus  made  are  again  mled.  This  crude  borax 
was  formerly  sent  to  Europe  under  the  name  of  tinea),  and  there  purified.  It  has 
dso  been  found  at  the  mines  of  Poto^i,  in  Peru,     I[  occurs  alMi  in  Ceylon. 

This  salt  is  employed  in  several  metallurgical  operations  as  a  flux,  is  sometimes 
Bsed  Id  the  manafkctare  of  glass  and  gems,  and  is  highly  important  in  the  process  of 
soldering. 


NATIVE  ALUM.    Alvmes  ornciSALi. 

135.  Primary  form :  the  octahedron,  fig.  4,  PI.  I.  Cleavage 
innierfect.     Generally  in  fibrous  masses,  or  m  efflorescences. 

H.=2— 2'5.  G.=175.  Lv-»tre  vitreous;  the  fibrous  varieties 
sometimes  pearly;  occasionally  dull.  Streak  white.  Color  white. 
Tratispaient — opaque.  Taste  sweetish  astringent  and  acid.  Frac- 
ture conchoidal. 

ItconUins  Salpbate  of  Alumina  SITS,  Sulphate  of  Potash  11-00.  and  Waier38  ISS. 
"  'ta  before  the  blowpipe  in  its  water  of  crystallization,  and  froths  up,  producing 
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In  the  browii  coal,  at  Tschermig,  in  Bohemia,  it  occurs  in  layers  having  a  fibfoas 
structure.    It  has  also  been  obtained  at  the  volcanoes  of  the  Li^iri  isles  and  Sicily. 

Alum  is  a  very  important  material  in  the  arts.  It  is  used  in  the  mano&etarp  of 
leather,  in  dyeing,  also  as  a  preventive  of  putrefaction.  Large  artificial  crystals  of 
an  octahedral  form  are  obtained  without  dimculty  from  a  satonted  solntioii. 


SOLFATARITE.    Alumen  volcanicuii. 

Sodi  Alum. 

136.  Occurs  in  fibrous  crusts ;  fibres  minute. 

H.=2 — 3.  G.=l-88.  Z,w.?/rc  vitreous — pearly — silky.  Streak 
white.  Color  white.  Outer  fibres  subtranslucent  or  opaque ;  inner 
usually  transparent.  Taste  sweetish,  astringent ;  not  oiffering  from 
that  of  common  alum. 

The  essential  in^edients,  as  determined  by  four  different  analyses,  are  as  ibUows: 

Sol.  Acid.  Alomim.  Soda.  Water. 

Thomson,  from  Mendoza,  S.  A.,         377,  120,  T96,  41*9. 

BoussiNQALLT,  from  Rio-Saldana,        3640,  16*0,  0*00,  46*6. 

Hartwell,  from  Milo,  4031,  1498,  113,  40-94. 

Rose,  from  Copiapo,  3697,  1463,  —  44*64. 

The  accidental  ingredients  which  the  analyses  sbow  to  be  present  in  minute  quan- 
tities, are  lime,  iron,  silica,  and  magnesia.  It  is  much  more  soluble  than  '*a*»wm» 
alum. 

Ob8.  It  occurs  at  the  Solfataras,  in  Italy,  and  many  of  the  natural  warm  baths  d 
that  region:  also  in  the  caverns  on  the  island  of  Milo.  It  is  very  abundant  at  Co- 
piapo, in  Chili. 

MAGNESIAN  ALUM.    Alumen  Magnesicum. 

137.  Structure  fibrous ;  also  compact. 
Lustre  shining.     Streak  and  Color  snow-white. 

It  contains,  according  to  Stromeyer,  Sulphate  of  Alumine  38*398,  Sulphate  of 
Magnesia  10820,  Sulphate  of  Manganese  4 597,  Water  45*739,  Chlorid  of  Potas- 
sium 0-205=99-759. 

Obs.  It  covers  the  floor  of  a  grotto  near  Cape  Verd,  in  Southern  Africa,  to  the 
depth  of  6  inches.  The  roof  of  the  grotto  is  a  reddish  quartzose  conglomerate,  con- 
taining manganese  and  pjrrites.    It  rests  on  a  bed  of  Ej^m  Salt,  llmches  thick. 


AMMONIA  ALUM.    Alumen  Ammoniacitm. 

138.  Structure  fibrous ;  may  be  obtained  in  regular  octahe- 
drons by  solution  and  evaporation. 

^^•=1 — 2-  Cr.=l-56,  Lustre  resinous  and  shining.  Stre€tk 
and  Color  grayish-white.     Transparent— translucent. 

jAeeordiDg  to  the  analysis  of  Mr.  mine-commissioner  Gruner,  (Gilbert's  Annalen. 
■^-  otjj  it  contains,  ' 

Sulphuric  acid,  33*682 

Alumina,  10*750 

Ammonia,  3*619 

Water,  51000-99*051. 


8TERINEA.  171 

Obs.  This  mineral  has  the  general  appearance  of  conunon  alnm,  and  when 
heated  exhibits  the  same  phenomena.  It  occurs  at  Tackermig,  in  Bohemia,  and 
first  described  by  Von  Herder,  in  1818. 


GAY-LUSSITE.    Natron  Gat-Lussianum. 

139.  Primary  form :  an  oblique  rhombic  prism ;  M  :  M=68°  5(y 
P  :  M-=83°  3(V.  (Jleavage  pcurallel  with  M  perfect;  parallel  with  P 
less  so.     Usually  in  the  crystals  the  edge  c  is  truncated. 

H.=2— 3.  G.=l-92— 1-99.  Lustre,  (obtained  by  fracture,)  vit- 
reous. Streak  grayish.  Color  yellowish-white.  Translucent. 
Exhibits  double  refraction.  Fracture  conchoidal.  Extremely 
brittle.    Not  phosphorescent  by  friction  or  heat. 

Composition,  as  determined  by  Boussingault,  (Ann.  de  Ch.  et  de  Ph.  zxxi.  270,) 
is  as  follows : 

Carbonate  of  Soda,  33*96 

Carbonate  of  Lime,  31*39 

Water,  32-ao 
Alumina,  100 

Carbonic  acid,  1-45.=100 

Heated  in  a  matrass,  the  crystals  decrepitate  and  become  opaque.  If  then  applied 
to  the  action  of  the  blowpipe,  it  fuses  rapidly  into  an  opaque  globule,  which  is  nearly 
inAisible,  and  has  an  alkaline  taste.  In  nitric  acid,  dissolves  with  a  brisk  efferves- 
eenoe,  and  by  spontaneous  evaporation  yields  crystals  of  nitrate  of  soda,  floating  in  a 
Mlation  of  nitrate  of  lime.    It  is  partially  soluble  in  water,  and  reddens  turmeric. 

Oas.  This  mineral  occurs  in  abundance  at  Lagunilla,  near  Merida,  in  Mara- 
caibo.  Its  crystals  are  disseminated  at  the  bottom  of  a  small  lake,  in  a  bed  of  clay, 
corering  trona.  In  allusion  to  its  crystalline  form,  the  natives  call  it  clavos  or 
mailSf  and  distinguish  the  trona  by  the  name  urao.  It  received  its  present  name 
from  M.  Cordier,  in  honor  of  the  celebrated  French  chemist,  Gay-Lussac. 


NATRON.    Natron  epplorescens, 
Cirbonite  of  Soda. 

140.  Primary  form :  an  oblique  rhombic  prism ;  P  :  M=71° 
17',  M :  M=76°  12'.     It  generally  occurs  in  efflorescent  crusts. 

H.=l — 1-5.  G.=l-423.  Lustre  vitreous — earthy.  Streak 
white.  Color  white  ;  sometimes  gray  or  yellow,  owing  to  the  pre- 
sence of  foreign  ingredients.     Taste  alkaline. 

Composition  according  to  Beudant, 

From  Debrezin.  Prom  Efypt 
Carbonate  of  Soda,           736  747 

Water,  138  135 

Sulphate  of  Soda,  10-4  75 

Chtorid  of  Sodium,  22  3*1 

Earthy  matter,  —  1-4 


A  strong  effervescence  takes  place  on  the  application  of  nitric  acid.    When  ex- 


Naph 
soda  lakes  of  E^pypt.    Other  localities  exist  in  Asia  and  South  America. 
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TRONA.    Natron  PERMAMsm. 
Besqulcarbonate  of  Soda. 

141.  Primary  form :  a  right  rhomboidal  prism ;  M :  T=1030 
15^.  Often  occurs  in  fibrous  masses  consisting  of  a  congeries  of 
minute  crystals. 

H.=2-5 — 3.  G.=2-ll.  Z/t/5/rc  vitreous,  glistening.  Color  gnj, 
or  yellowish-white.  Translucent.  Taste  alkaline.  Not  altered 
by  exposure  to  a  dry  atmosphere. 

The  compositioD,  as  determined  by  Klaprotb,  (Beitrage,  ill.  80,)  Is  as  follows. 
Carbonic  Acid  38,  Soda  37,  Water  ^'5,  Sulphate  of  Soda  3-&=100. 

Obs.  To  this  species  belong  the  urao,  lound  at  the  bottom  of  a  lake  in  Marft- 
caibo,  a  day's  journey  from  Merida,  in  South  America.  The  specimen  analyzed 
hy  Klaproif),  came  from  the  province  of  Suckenna,  two  days'  journey  from  Fezzan, 
Africa.  It  is  found  at  the  foot  of  a  mountain,  and  forms  a  cmst,  varying  from  the 
thickness  of  an  inch  to  that  of  the  back  of  a  knife. 


COMMON  SALT.    Sal  cubictm. 

Hexahtdral  Rock  Salt,  M.  and  J.    Rock  Silt.    Marlit«  of  Soda,  P.    Cbtorid  of  Sodlmn.    Ki 
lidi  Kochtalx,  IT.    SieinMls, /»    Soude  Murlit^e,  H.    Sal  cublruin,  fFn-a.    Sal  g«aiiiia«. 

142.  Primary  form  :  the  cube.  Secondaries  :  figs.  2,  3,  4, 5, 7, 
10,  PI.  I.  Cleavage  parallel  with  the  primary  faces.  Imperfect 
crystallizations  :  massive.     Structure  columnar,  or  ^anular. 

H.=2.  G.=2-257.  Lustre  vitreous.  Streak  white.  Color 
white,  also  sometimes  yellowish,  and  reddish  or  bluish;  often  col- 
orless. Transparent — translucent  Fracture  conchoidal.  Rather 
brittle.     Taste  purely  saline. 

It  consists  essentially  of  Chlorid  of  Sodium,  (Chlorine  59*5,  and  Sodium  40*5.) 
but  is  commonly  mixed  with  small  portions  of  Sulphate  of  Lime,  Chlorid  of  Cal- 
cium, and  Chlorid  of  Magnesium. 

It  dissolves  readily  in  three  times  its  weight  of  water.  It  attracts  moisture,  but  is 
unchanged  in  a  dry  atmosphere.  When  heated,  it  usually  decrepitates  with  violence, 
owing  to  the  water  between  the  laminae.  The  native  rock  salt,  containing  no  water, 
fuses  at  a  red  heat  without  decrepitation. 

Obs.  Common  salt  usually  occurs  in  extensive  but  irregular  beds  in  secondary 
rocks,  associated  with  gypsum,  polyhalite,  clay,  sandstone,  and  calcareous  spar ;  alao 
dissolved,  and  forming  salt  springs. 

The  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland,  those  of  the  Sals- 
kammergat,  in  Upper  Austria  ;  ischil,  Hallein,  in  Salzburg ;  Hall,  in  the  Tyrol ; 
Bex,  in  Switzerland ;  and  Northwich,  in  Cheshire.  At  the  latter  place  it  occurs  in  a 
basin-shaped  deposit,  and  is  arranged  in  spheroidal  masses,  from  5  to  8  feet  in  di- 
ameter, which  are  comnosed  of  concentric  coals,  and  present  polygonal  figures.  It 
is  but  little  contaminated  with  impurities,  and  is  prepared  for  use  by  merely  crushing 
it  between  iron  rollers.  At  the  Austrian  mines,  where  it  contains  much  clay,  the 
salt  is  dissolved  in  large  chambers,  and  the  clay  thus  precipitated.  After  ten  days 
or  a  fortnight,  the  water,  fully  saturated  with  the  salt,  is  conveyed  by  aqueducts  to 
evaporating  houses,  and  the  chambers,  after  being  cleared  out,  are  again  filled. 

It  also  occurs  in  the  sandy  regions  of  Africa  and  Persia,  where  it  has  resulted 
from  the  evaporation  of  salt  water.  A  beautiful  pure  white  variety  now  fills  Lake 
Jtlareotis,  near  Alexandria,  Egypt  *,  at  a  distance  it  resembles  a  bank  of  snow. 

In  the  United  States  it  has  been  observed  only  in  solution,  forming  salt  springs.  The 
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most  ikmons  of  these  springs  are  at  Salina,  in  N.  Y.,  and  in  the  Kenawha  and  Muskinff- 
vrn  Vallies.  Ohio,  ana  in  Kentucky.  There  are  besides  numerous  other  deposits  of  it. 
It  invariabfr  arises  from  the  red  marl  or  red  sandstone,  and  is  mostly  associated  with 
gypsum.  The  salt  water  is  obtained  by  boring,  and  raiised  by  means  of  machinery, 
ana  thence  conveyed  by  troughs  to  the  boilers,  where  it  is  evaporated  usually  by  the 
direct  application  of  artificial  heat ;  sometimes  by  the  heat  or  steam,  and  occasion- 
ally by  exposure  to  the  heat  of  the  sun.  The  Kenawha  brine  affords  about  a  bushel 
of  salt  from  70  gallons  of  the  liquid. 
The  various  uses  of  salt  are  too  well  known  to  require  enumeration. 


GLAUBER'S  SALT.    Picrilum  Glaubkrium. 

143.  Primary  form :  an  oblique  rhombic  prism.     Secondary 
/arm: 


Occurs  in  efflorescent  crusts. 

H.=l-5 — 2.    G.=l-481.    Lustre  vitreous.    Color  white.    Trans- 
parent— opaque.     Ta^te  cool,  then  feebly  saline  and  bitter. 

Its  composition  according  to  the  analysis  of  Reuss,  is,  Sulphate  of  Soda  67*024,  Car- 
bonate of  Soda  16-333,  Chlorid  of  Slodium  11000,  Chlorid   of  Calcium,  5643=:. 

loo-ooo. 

Obs.  a  few  of  its  localities  are,  the  Sandwich  Islands,  Ischel  and  Halstadt,  in 
Austria ;  it  also  occurs  in  Hungary,  Switzerland,  Italy,  Spain,  &c. 

The  artificial  salt  was  first  discovered  by  a  German  chemist  by  the  name  of  Glau- 
ber, and  hence  its  name. 


THENARDITE.    Picralum  Tiienardunum. 

144.  Primary  form:  a  right  rhombic  prism,  fig.  72,  PI.  XL, 
M :  M=125.°  Secondary  forms  :  figs.  76,  76,  PI.  U.  Cleavage 
perfect  parallel  with  the  primary  faces,  most  so  parallel  with  P. 

H.=2— 2-6.  G.=2-73.  Lustre  vitreous.  Color  white.  Trans- 
lucent. Becomes  covered  with  a  white  powder  on  exposure  to  the 
light. 

According  to  the  analysis  of  M.  Casaseca,  (Am.  de  Ch.  et  de  Ph.  xxxii.  311,)  it  is 
composed  of  Anhydrous  Sulphate  of  Soda  99*78,  and  Carbonate  of  Soda  0*22.  It  is 
wholly  soluble  in  water. 

ChM.  The  only  known  locality  of  this  mineral  is  Espartine,  in  Spain,  a  place  5 
leagues  fh>m  Madrid,  and  3i  from  Aranjuez.  The  water  exudes  from  the  Dottom 
of  a  basin  during  winter,  and  becoming  concentrated  in  the  summer  season,  deposits 
crsrsUUs  of  Thenardite. 
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EPSOM  SALT.    PicRALCM  rhombicvm. 

145.  Primary  form :  a  right  rhombic  prism ;  M  :  M=90°  38', 
fig.  72.  PI.  II.  Secondary  forms :  fig.  75,  PL  II.,  the  planes  e 
being  enlarged,  and  the  acute  lateral  edges  also  replaced.  Other 
crystals  have,  in  addition,  the  obtuse  latercQ  edges  truncated.  Cleav- 
age perfect  parallel  with  c.  hrvperfect  crystallizations :  botryoid- 
al  masses  and  dehcately  fibrous  crusts. 

H.=2'25.  G.=l-751.  Lustre  vitreous — earthy.  Streak  and 
Color  white.     Transparent — translucent.     Taste  bitter  and  saline. 

It  is  composed,  according  to  Vogel,  of  Sulphuric  Acid  33,  Magnesia  18,  Water  48. 

It  deliquesces  before  the  blowpipe,  but  is  difficultly  fusible  before  the  waiter  d 
crystallization  is  driven  off.  It  is  very  soluble  in  water.  It  does  not  effervesce 
with  the  acids. 

Ob8.  This  salt  is  a  frequent  ingredient  in  mineral  waters,  and  also  occun  often 
as  efflorescences  on  rocks.  In  the  former  state  it  exists  at  E^isom,  whose  springs 
have  long  been  famous.  This  place,  originally  named  Ebshamus,  gave  the  name  to 
this  salt.  At  Idria.  in  Camiola,  it  occurs  in  silky  fibres,  and  hence  has  received  the 
denomination,  by  tne  workmen,  of  Hairsalt.  It  is  also  obtained  in  the  eynsum  Quar- 
ries of  Montmartre,  near  Paris,  at  Ariagon,  in  Spain,  in  the  Cordillera  or  St 
Juan,  in  Chili,  and  in  a  grotto  in  Southern  Africa,  wnere  it  forms  a  layer  1|  inches 
thick.  The  salt  from  this  last  locali^  was  analyzed  by  Stromeyer,  and  found  to 
contain  Sulphate  of  Magnesia  42-654,  Sulphate  of  Manganese  07'667,  Water  49*M3 
=99*564.  The  roof  of  the  grotto  is  a  quartzose  conglomerate,  containing  manga* 
nese  and  pyrites. 

The  limestone  caves  of  Kentucky  and  Indiana  have  their  floors,  in  many  inatanceSk 
covered  with  Epsom  salt,  in  minute  crystals,  mingled  in  with  tne  earth.  It  efBo- 
resces  from  the  calcareous  sandstone,  ten  miles  from  Coejrmans,  on  the  east  fiice  of 
the  Heidelberg,  N.  Y. 


REUSSITE.    PiCRALUM  Reussh. 

146.  Primary  form,:  probably  a  right  rhombic  prism.  It  is  said 
to  occur  in  flat  six  sided  prisms,  also  in  acicular  crystals;  but 
usually,  it  appears  in  the  state  of  a  loose  mealy  efflorescence. 

Color  snow-white.     Taste  saline  and  bitter. 

According  to  Reuss,  it  is  composed  of 

Sulphate  of  Soda  6604 

Sulphate  of  Magnesia  31*35 

Chlorid  of  Magnesium  2*19 

Sulphate  of  Lime  0*42=^100-00 
Soluble  in  water. 
Obh.    It  is  found  in  the  neighborhood  of  Sedlitz. 


MASCAGNUNE.    Picralum  volcanicum. 

147.  In  mealy  crusts  and  stalactitic  forms. 
Lustre  of  crvstallized  mascagnine,  vitreous.     Color  yellowiat 
grey,  lemon-yellow.    Translucent.     Taste  pungent  and  bitter. 


8TERINEA.  ] 

mineral  has  not  been  analyzed.    It  is,  probably,  a  nearly  pore  Sulphate 
ia.    It  dissolves  readily  in  water. 

us  about  volcanoes,  in  the  fissures  of  the  lava ;  more  particularly  at  Eti 
IS,  and  the  Lipari  Isles. 


APHTHITALITE.    Picralum  Vesuvunum. 

.  Primary  farm  of  artificial  crystals,  right  rhombic  prisms; 
=112°  8^,  a :  a=106°  46^.  It  has  been  observed  in  nature 
1  a  massive  state,  presentinj?  imperfectly  mammillary  forms, 

are  sometimes  composed  of  concentric  coats. 
2 — 3.    G.=1'731.     Lustre  vitreous.    Color  white,  sometimes 

with  blue  or  green.    Translucent.    Taste  saline  and  bitter, 
eeable. 

es  readily  before  the  blowpipe,  without  intumescence.  It  effervesces  strongly 
Iphuric  acid. 

Its  only  known  locality  is  Vesuvius,  where  it  occurs  upon  the  lava  in  masses, 
I  inch  or  more  in  thiclmess. 


SAL-AMMONIAC.    Picr4LUM  ocTAHaimuM. 

inl  Ammootu  Salt,  .V.    MnrUttof  ArooMmii,  P.    Natarllcher  Salmiak,   tV.   Balmiak,  A 
MttrUt«e,  H. 


MQYiai. 

Bnebarim. 

99-5 

97-50 

0-5 

9*50 

.  Primary  form :  the  regular  octahedron.     Secondaries  : 
and  16,  Fl.  I.    Cleavage  parallel  with  the  faces  of  the  octa- 
Imperfect    crystallizations:    stalactitic  and  globular 
;  in  crusts,  or  as  an  efflorescence. 

•6 — 2.  G.=l-628.  Lustre  vitreous.  Streak  white.  Color 
often  yellowish  or  greyish.  Translucent — opaque.  Frac- 
choidal.     Taste  saline  and  pungent. 

\g  to  Klaproth,  it  contains 

Muriate  of  Ammonia 
Sulphate  of  Ammonia 

I  readily  in  about  three  times  its  weight  of  water ;  hut  does  not  deli- 
I  completely  volatile  before  the  blowpipe,  rising  in  white  fumes.  Min- 
ulverized  state  with  quicklime,  it  gives  out  the  pungent  odor  of  am- 

urs  in  the  cracks  and  fissures  of  volcanoes,  particularly  at  Etna,  the 
:ano  and  Vesuvius.    It  has  been  observed  in  small  quantities  in  the 
ited  coal  seams,  as  at  St.  Etienne,  in  France,  and  also  at  Newcastle, 
1.    It  occurs  also  in  Bucharia. 

c  has  not  hitherto  been  found  in  nature  in  sufficient  quantities  to  be 
nmerce.  It  is  a  valuable  article  in  medicine.  It  is  employed  by  tin- 
the  ozydation  of  metallic  surfaces,  undergoing  the  operation  of  tin- 

utl(,  sal-ammoniac  of  Dioscorides,  Celsus,  and  Pliny,  is  fullv  proved 
list,  of  Inventions,  IV,  360,)  to  be  common  rock  salt.    It  is  described 

ve  salt,  dug  in  Egypt,  near  the  oracle  of  Ammon,  whence  its  name ; 

».rwBurds  transferred  to  the  muriate  of  ammonia,  when,  subsequently. 
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it  was  mannfactared  in  Egypt.  Sal-ammoniac  is  not  sapposed  to  have  been  endielf 
unknown  to  the  ancients,  but  to  be  described,  in  connection  with  one  or  two  olhv 
species,  under  the  name  of  nUrum^  which,  according  to  Pliny,  mn  the  test  of  ibif 
monia  when  mingled  with  quicklime.    (See  Moore's  Ancient  Mineralogy,  p.  96^) 


NITRATE  OF  MAGNESIA.    Ficralum  dbuodbsgems. 

150.  In  deliquescent  efflorescences.     Color  white. 

It  consists  of  Nitric  Acid  73,  and  Magnesia  38.    Very  deliquescent 
Obs.    Occurs  in  limestone  caverns  with  the  nitrate  of  lime. 

NITRATE  OF  LIME.    Picbalum  temellum. 

151.  In  efflorescent  silken  tufls  and  masses.    Color  white  or  gray. 

It  contains  Lime  33,  Nitric  Acid  57-44.  and  Water  10-56.  On  burning  cods  it 
slowly  fuses  with  a  slight  detonation,  and  dries.  Very  deliquescent  before,  bat  not 
after  being  desiccated  bv  heat. 

Obs.  It  occurs  in  silky  efflorescences,  in  the  limestone  caverns  of  Kentucky,  b 
is  employed  in  the  manufacture  of  salt  petre. 

NITRATE  OF  SODA.    NrrauM  ruombobedritm. 

162.  Primary  form:  a  rhombohedron ;  R :  R=106o  33'.  ObffP- 
age  perfect  parallel  to  R.   Found  usually  in  a  state  of  efflorescenoe. 

H.=l-5— 2.  G.=20964.  Lustre  vitreous.  Streak  and  CoUr 
white.  Transparent.  Rather  sectile.  Fracture  indistinctly  coii- 
choidal.     Taste  cooling. 

Its  constituents  are  Nitric  Acid  54*97,  and  Soda  45*03. 

It  deflagrates  on  charcoal  with  less  violence  than  nitre,  producing  a  yellow  light* 
It  dissolves  in  three  parts  of  water  at  60°  F.  Friction  excites  negative  electricity  ^ 
its  crystals  when  isolated. 

Obs.  There  is  a  large  deposit  of  this  salt  in  the  district  of  Tarapaca,  near  tb* 
northern  frontier  of  Chili,  constituting  a  bed  of  several  feet  in  thickness,  which  ccf^ 
ers  an  extent  of  forty  leases  in  length.  Nests  of  common  salt  are  scattered  throu^ 
it,  and  also  small  quantities  of  nitrate  of  potash. 

Large  quantities  have  been  transportea  to  Europe,  and  in  Great  Britain  it  1^ 
been  introduced  into  some  manufactures  as  a  substitute  for  nitre.  On  account  of  ** 
deliquescing,  it  is  unfit  for  the  manufaaure  of  gunpowder. 

NITRE.      NiTRUM  RHOMBICUM. 
Nitrate  of  Potaab. 

163.  Primary  form:    a  right  rhombic  prism;    M :  M  abO^ 
120°.     The  artificial  crystals  usually  have  the  acute  lateral  f-'-^'^' 
truncated,  and  the  acute  solid  angles  deeply  replaced.    Occurs 
erally  in  thin  crusts,  and  delicate  acicular  crystallizations. 


8TEBINEA.  177 

H.=l.    G.=l-936.     Lustre  vitreous.     Streak  and  Color  white, 
abtransparent.    Brittle.     Taste  saline  and  cooling. 

Its  composition  according  to  Klaproth's  analysis  of  an  African  specimen,  (Beitrage, 
..  80,}  is  as  follows : — 

Nitrate  of  Potash  42*55 

Salpliate  of  Lime  35'46 

Chlorid  of  Calcium  0*90 

Carbonate  of  Lime  30*40=98*60. 

A  vivid  deflagration  takes  place  on  burning  coals,  and  with  combustible  substances 
strong  detonation  is  produced.  It  dissolves  easily  in  water,  and  is  not  altered  by 
LDosure. 

OBi.  This  salt  is  found  generally  in  minute  needle-form  crystals,  and  crusts  on 
e  surface  of  the  earth,  on  walls,  rocks,  Sue, 

Its  most  abundant  locality  is  India,  where  it  is  obtained  in  large  quantities  for  the 
ts.  It  occurs  also  in  Spain,  Hungary,  Egypt,  Persia,  Sue.  In  Madison  county, 
entucky,  it  is  found  scattered  through  the  loose  earth,  covering  the  bottom  of  a 
rge  cave.  Other  similar  caverns  in  the  western  states  of  this  country,  also  con- 
in  it. 

Nitre  constitutes  about  75  per  cent,  in  the  composition  of  gunpowder,  and  is  prin- 
pally  employed  in  the  manufacture  of  this  substance.  In  mdia,  it  is  used  for  pre- 
uing  a  coolmg  mixture ;  an  ounce  of  powdered  nitre  in  five  ounces  of  water,  re- 
ices  the  temperature,  \b^  F. 


COPPERAS.    ViTKioLUM  Martiai.e. 

Or«en  Vitriol.    Hemi-priBiaatie  Vltriol-Mit,  M.    Sulpbitt  of  Iron. 

154.  Primary  form :  an  acute  oblique  rhom- 
Lc  prism ;  M :  M=82^  2V,  P :  M=80o  4(V,  or  99° 
y.  Secondary  form :  e :  e=101°  35',  M  ;  c= 
38°  5(y.  a :  6=140°  48^  Cleavage  perfect, 
arallel  to  P;  less  so  parallel  to  M.  Surface 
enerally  smooth.  Rare  in  distinct  crystals; 
enerally  massive  and  pulverulent. 

H^2.  G.=l-832,  of  a  specimen  containing 
bout  0-1  of  sulphate  of  copper.  Lustre  vitre- 
ous, both  on  the  natural  surface  and  the  surface 
)f  fracture.  Streak  white.  Color  various 
ihades  of  green,  passing  into  white ;  becomes 
^Uowish  on  exposure.  Subtransparent — translucent.  Taste 
iweetish,  astringent,  and  metallic.     Fracture  conchoidal.     Brittle. 

According  to  Berzelius,  it  consists  of  Oxyd  of  Iron  2-57,  Sulphuric  Acid  28-9, 
(Vater  254. 

The  action  of  the  blowpipe  renders  it  magnetic ;  with  borax  it  yields  a  green  glass. 
t  is  soluble  in  twice  its  weight  of  water,  and  the  solution  is  blackened  by  a  tincture 
»f  nut  galls.  On  exposure,  it  is  soon  covered  with  a  yellow  powder,  which  is  the 
nlphate  of  the  peroxyd  of  iron. 

Oai.  This  salt  usually  proceeds  from  the  decomposition  of  iron  pyrites,  which 
c«dily  affords  it,  if  occasionally  moistened  while  exposed  to  the  atmosphere.  The 
Id  mine  of  Rainmelsburg,  near  Gtoslar,  in  the  Hartz,  is  its  most  noted  locality:  it  has 
Jjo  been  found  in  aluminous  shale  at  Hurlel,  near  Paisley,  and  in  several  of  the 
«on  and  Hungarian  mines. 

It  is  employed  in  the  process  of  dyeing ;  also  in  the  manufacture  of  ink  and  Prus- 
ian  blue. 

23 
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WHITE  COPPERAS.    Vitriolum  bkzaooiidic. 

Bifolpbittd  Perazyd  of  IroD,  TUm. 

155.  Primary  form:  a  hexagonal  prism.  The  prisms  usually 
have  their  terminal  edges  deeply  replaced.  P :  e  (a  plane  Feplacing 
the  terminal  edge;  see  fiff.  125,  PI.  11.)  =161°,  M:e=119°,  e:e= 
128^  8^.  Cleavage  imper^t,  parallel  to  M.  It  also  occurs  in  fine 
granular  masses. 

Color  white ;  sometimes  with  a  pale  violet  tint. 

Its  composition,  as  determined  by  M.  H.  Rose,  (Poggend.  Annairn,  xinriL  310^)' 

is  as  follows: 

Sulpharic  Acid  43*55 

Peroxyd  of  Iron  8411 

Water  3010 

Alumina  0*93 

Lime  0*73 

Magnesia  0*33 

SiUca  0*31 » 100.4. 

This  salt  is  wholly  soluble  in  cold  water:  if  the  solution  be  heated,  peroxyd  of  ins 
is  copiously  precipitated.  Dilute  muriatic  acid  dissolves  the  whole,  except  a  poitioa 
of  silica. 

Obs.  It  forms  a  bed  in  a  feldsparry  rock,  which  is  supposed  to  be  a  fine  grmiiied 
granite,  in  the  province  of  Coquimbo,  the  most  northerly  part  of  the  republic  of 
Chili,  about  halt  a  dap'  journey  from  Copiapo.  This  salt  is  prolMiUy  derived  ftoat 
the  decomposition  of  iron  pyrites.  The  bed  of  salt  is  continually  on  the  increaae. 
Pits  twenty  feet  deep  have  oeen  formed  in  it  by  the  people  of  the  country. 


YELLOW  COPPERAS.    VrrwoLUM  PARAsmcuM. 
Balphited  Peroxyd  of  Iron,  71#«. 

156.  In  small  grains,  sometimes  consisting  of  delicate  hexagonal 
tables,  too  minute  for  the  determination  of  their  angles.  lEasily 
cleavable  parallel  to  P. 

Lustre  pearly.     Color  yellow.      Translucent. 

According  to  the  analysis  of  H.  Rose,  (Pogg.  Ann.  xxvii.  314|)  it  is  composed  of 


Sulphuric  Acid 

39  60 

Peroxyd  of  Iron 

2611 

Water 

29-67 

Magnesia 

2-64 

Alumina 

1-95 

Silica 

137=101-34. 

Ob8.    It  is  found  incrusting  the  Chili  vitriol,  or  white  copperas,  in  the  district  of 
Copiapo,  a  province  of  Coquimbo. 


< 
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BLUE  VITRIOL.    Yitkiolum  Ctpudm. 

Teurto-priMMtk  Vltriol-Mit,  Jir.    Balphtit  of  Copper. 

167.  Primary  form:  aa  obliqUe 
rhomboidal  prism;  P:M=109^  32^, 
P  :  T=128o  27^  M :  T=149o  2^.  Cleav- 
iige  very  imperfect.  Occurs  also  amor- 
phous. 

H.=2-26.     G.=2-213.     Lustre  vit- 
reous. Streak  white.    Color  deep  sky- 
blue,  of  .dijQTerent  shades.     Subtrans- 
parent — ^translucent.     Taste  metallic  and  nauseous, 
orittle. 


Somewhat 


Its  constituents  are  Sulphuric  Acid  31*57,  Ozyd  of  Copper  33*13,  Water  36*30.  It 
is  soluble  in  water.  A  polished  plate  of  iroQ  introducea  into  the  solution,  becomes 
corered  with  copper. 

Obi.  Blue  vitriol  is  found  in  waters  issuing  lW>m  mines,  and  in  connection  with 
Toeks  omtaining  copper  pyrites,  by  the  decomposition  of  which  it  is  formed.  Its 
ioreiffn  localities  are  the  Kammelsberg  mine,  near  GK)slar,  in  the  Hartz,  Fahlun,  in 
Sweden,  also  Anglesea,  and  Wicklow. 

When  purified,  it  is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton 
and  liaeft,  and  for  various  otner  purposes  in  the  arts. 


WHITE  VITRIOL.    Vitriolum  Zinqcum. 
Priaaatle  Vitrlol-aJt,  JV.   Balptamt«  of  Ztne. 

158.  Primary  form :  right  rhombic  prism  ; 
M  :  M=90^  A2f.  Secondary  form :  M :  e=l29^ 
2'.  M  :  c=134o  38^  Cleavage  perfect  paral- 
lel to  e,  or  the  shorter  of  the  diagonals  of  the 
prism. 

H.=2— 2*5.  G.=2-036,  as  determined  by  Hai- 
dinger.  Lustre  vitreous.  Color  white.  Trans- 
parent— translucent.  Brittle.  Taste  astringent, 
metallic,  and  very  nauseous. 

Its  constitaents,  according  to  an  analysis  by  Klaproth, 
(Beitrage,  v.  193,)  are, 

Oxyd  of  Zinc  97-5 

Sulphuric  Acid  90*0 

Water  60*0 
Oxyd  of  Manganese      0*&«^.0 

It  froths  tmder  the  blowpipe,  gives  off  its  sulphuric  acid,  and  covers  the  charcoal 
with  a  white  coating  of  oxyd  of  zinc.    It  is  easv  soluble  in  water. 

Obs.  This  salt  is  supposed  to  be  formed  by  the  decomposition  of  blende.  It  oc- 
CfiTs  at  the  Rammelsburg  mine,  in  the  Hartz,  at  Schemnitz,  in  Hungary,  at  Fahlun, 
in  Sweden,  and  at  Holywell,  in  Wales.    It  is  of  rare  occurrence  in  nature. 

It  is  manufactured  for  the  arts,  and  is  very  extensively  employed  in  medicine  and 
dyeing.  A  fine  white  color,  zinc  vAite,  superior  in  its  durability  to  white  lead,  is 
prepared  from  it. 


180 


DESCRIPTIVE  MINERALOGY. 


COBALT  VITRIOL.    ymuoLVM  Cobalticuii. 

R«d  vitriol.    SolpfamM  of  Cotalt 

169.  In  stalactites  and  crusts,  investing  other  minerals.  JLusire 
vitreous.  Color  flesh  and  rose-red.  Subtransparent — ^translucent. 
Finable.     Taste  astringent. 

The  analysis  of  Kopp,  (Gkblen's  Jour.  3d  series,  vi.  157,)  gives  for  its  composi- 
lion,  Salphuric  Acid  19-74,  Proloxyd  of  Cobalt  38*71,  Water  41'56. 

It  communicates  a  blue  color  to  glass  of  borax. 

Ob8.  It  occurs  in  the  rubbish  of  old  mines  at  Bieber,  near  Hanau,  and  also  at 
Leogang,  in  Saltzburg. 


JOHANNITE.    ViTRioLUM  Uraniccm. 
SulphmM  of  tb«  Protozyd  of  Uranium,  TUm»0». 

160.  Primary  form :  an  oblique  rhombic  prism ;  crystals  flat- 
tened and  from  one  to  three  lines  in  length,  arranged  in  concentric 
druses. 

Lustre  vitreous.  Streak  yellowish-green.  Color  beautiful  eme- 
rald-green, sometimes  passing  into  apple-green.  Transparent — 
translucent ;  sometimes  opaque.   Taste  bitter,  rather  than  astringent 

Soluble  in  water.  Solution  precipitated  chesnut-brown  by  pruMiate  of  potash, 
yellowish-green  by  alkalies,  and  in  brown  flocks  by  an  infusion  of  nutgalls. 

Obb.  This  mineral  was  discovered  by  John,  in  Ellas  mine,  near  Joachimstahl, 
in  Bohemia. 


BOTRYOGEN.    VmiiOLUM  bicolor. 

NaUre  Bad  Iron  Vitriol  of  Fablun,  Hmid. 

161.  Primary  form :  an  oblique  rhombic 
prism;  M  :  M=119°  56'.  Secondary  form: 
M :  €^=160^  54',  c' :  €^=990  16',  a  :  a=Ul^.  P: 
0=160°  30'.  Faces  M  and  e'  striated  parallel 
to  the  vertical  axis.  Cleavage  parallel  to  M. 
The  crystals  arc  usually  small  and  aggregated 
in  reniform  and  botryoidal  shapes,  consisting 
of  globules  with  a  crystalline  surface.  From 
this  peculiarity  in  its  structure  its  name  is  de- 
rived. 

H.=2 — 2-5.  G.=2-039.  Lustre  vitreous.  Streak  ochre-yel- 
low and  a  little  shining.  Color  deep  hyacinth-red ;  the  massive 
varieties  sometimes  ochre-yellow.  Translucent.  Taste  slightly 
astringent. 


M 


m: 


The  analysis  of  Berzelins  gires  for  its  composition,  Sulphate  of  Iron  483,  Sul- 
phate of  Magnesia  20^8,  Water  30*9. 
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Under  the  blowpipe  it  intmnesces  and  gives  off  water,  prodncing  a  reddish-yel- 
low earth,  which  by  using  alternately  thereiuction  and  oxydizing  flaDbe,  b  changed 
into  protozyd  or  perozyd  of  iron.  With  salt  of  phosphorus,  a  red  glass  is  pro- 
duceo,  which  loses  its  color  on  cooling.  It  remains  unaltered  if  kept  dry,  but  wnen 
exposed  to  a  moist  atmosphere  it  becomes  covered  with  a  dirty  ydlowish  powder. 
Boiling  water  dissolves  only  a  part  of  it.  leaving  a  vellow  ochreous  residue. 

Obs.  The  ODly  known  locality  of  this  mineral  is  the  famous  copper  mine  of 
Fahlun,  in  Sweden,  where  it  coats  gypsum  or  pyrites. 


GLAUBERITE.    Gjealum  osuomiM. 

HMBl-primatic  Biytbfjie-Salc,  HmU.    BrongnimrUa,  J.  mad  P. 

162.  Primary  form:  an  acute  oblique  rhombic  prism;  M: 
M=83o  2(y,  P :  M=104o  15^.  Secondary  form^ :  similar  to  fig.  101, 
PI.  II. ;  another  variety  has  the  front  lateral  edge  c  truncated ; 
P  :  6=137°  y,  e :  6=116°  2(y,  M  :  6=131°  4(y.  Cleavage  perfect 
parallel  to  P. 

H.=2'6 — 3.  G.=2-75 — 2-85.  Lustre  vitreous.  Streak  white. 
Color  pale-yellow,  or  gray.  Fracture  conchoidal ;  brittle.  Ta^te 
slightly  saline. 

It  contains  Sulphate  of  Lime  49,  and  Sulphate  of  Soda  51.  Immersed  in  water  it 
loses  its  transparency,  and  is  partly  dissolved.  On  long  exposure  it  absorbs  moisture 
and  iaUs  to  pieces.  Under  the  action  of  the  bloM'pipe  it  decrepitates  and  melts  into 
a  -vrhite  enamel.    If  insulated,  resinous  electricity  may  be  excited  by  friction. 

Obs.  It  occurs  in  crystals  in  rock  salt  at  Villa  Rubia,  near  Ocana,  in  New  Cas- 
tile, and  also  at  Anssee,  in  Upper  Austria. 


POLYHALITR    Gealum  columnare. 
Bloedhe,  John. 

163.    Primary  form:  a  right   rhombic  prism;    M  :  M=115^. 
It  seldom  occurs  distinctly  crystallized,  but  usually  in  fibrous 


H.=2'5 — 3.  G.=2-7689.  Lustre  resinous,  or  slightly  pearly. 
Streak  red.  Color  flesh  or  brick-red,  sometimes  yellowish.  Trans- 
lucent— opaque.     Taste  bitter  and  astringent,  but  very  weak. 

Stromeyer  determined  the  composition  of  a  specimen  from  Ischel  to  be  as  fol- 
lows: 

Anhydrous  Sulphate  of  Lime  22*2184 

Anhydrous  Sulphate  of  Potash  27'6347 
Anhydrous  Sulphate  of  Magnesia      200347 

Hydrous  Sulphate  of  Lime  284580 

Anhydrous  Sulphate  of  Iron  0*2927 

Chlorid  of  Sodium  0-1910 

Chlorid  of  Magnesium  00100 

Peroxyd  of  Iron  0*1920 

According  to  the  analysis  of  Berthier,  three  varieties  from  Vic  are  constituted  as 
follows : 
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CiyiUIIisad.      Bad  wuMv.        Qnr 

Sulphate  of  Lime                 40-0  45*0  40-0 

Sulphate  of  Soda                  376  44*6  99-4 

Chlorid  of  Sodium                15*4                    64  Q-7 

Sulphate  of  Magnesia            0-0  0-0  17*6 

Sulphate  of  Manganese          0*5                   0*0  0^ 

Alumina  and  Ozyd  of  Iron    4*5  3*0  4*3 

Loss                                         8-0                    10  80 

Becomes  opaque  in  the  flame  of  a  candle,  and  of  a  brownish  color.  Under  the 
blowpipe  it  fuses  instantaneously.    It  is  but  slightly  soluble  in  water. 

Ob8.  The  mines  of  Ischel  and  Aassee,  in  Salzburs,  where  it  occurs  with  common 
salt,  gypsimi,  and  anhydrite,  and  the  salt  mines  of  Vic,  in  Lorraine,  are  the  prin- 
cipal localities  of  this  mineral. 

The  name,  Polyhalite,  is  derived  from  ireXtfr,  many,  and  iXf,  salt,  in  allusioD  to  the 
number  of  salts  in  its  constitution. 


GLASS  II.     ENTOGjEA. 


ORDER  II.    HALINEA. 


OXALATE  OF  LIME.    Astubulub  phttooenedb. 

Huroboldtlne.    EiaenRedn   BreitkMupt. 

164  Earthy ;  crystallization  undetermined. 
G.=213 — 2-489.    Soft ;  may  be  scratched  by  the  nail.    Dull. 
Cohr  yellow.     Fracture  uneven,  earthy.     Acquires  negative 
electricity  by  friction,  when  insulated. 

Its  coiisUttients,  according  to  Mariano  de  Rivero,  are  Oxalic  Acid  46*14,  and  Pro- 
tozyd  of  Iron  53*86. 

It  blackens  in  the  flame  of  a  candle  instantly,  and  then  is  attractable  by  the  mag- 
net A  continuance  of  the  heat  causes  the  evolution  of  a  vegetable  odor,  and  soon 
decomposes  it,  leaving  a  stain,  at  first  yellow,  then  black,  and  nnally  red. 

Obs.  It  occurs  at  Koloseruk,  in  Bohemia,  and,  according  to  the  supposition  of 
Rivero,  has  resulted  from  the  decomposition  of  succulent  plants. 


CRYOLITE.    Crtalub  pusilib. 
Primatic  CyroM-Haloid,  M.   Aluininc  FlaaiH  AleaUne,  J7. 

166.  Primary  form:  a  right  rectangular  prism.  Cleavage 
parallel  to  P  perfect,  parallel  to  the  lateral  faces  less  so.  Occurs 
m  lamellar  masses. 

H.=42'25 — 2-5.  G.=2'949.  Lustre  vitreous ;  slightly  pearly  on  P. 
Streak  white.  Color  white ;  sometimes  reddish  or  brownish.  Sub- 
transparent — ^translucent.  Immersion  in  water  increases  its  trans- 
parency.   Brittle. 

The  analysis  of  Berzelius,  (Kong.  Vet.  Acad.  Handl.  1823,  p.  315,)  shows  It  to  be 
oompoaed  or  Alumina  34-4,  Soda  31*35,  and  Hydrofluoric  Acid  44*25.  It  is  fusible  in 
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the  flame  of  a  candle,  and  hence  its  name,  from  Kp«o(,  ice.  Before  the  blowpipe,  it 
first  fuses,  then  becomes  hard,  white,  and  opaque,  and  ultimately  assumes  a  sUggj 
appearance. 

Obs.  Arksutfiord,  in  West  Greenland,  is  the  only  known  locality  of  this  mineral. 
It  was  discovered  by  Gieseck^,  in  two  veins  in  gneiss,  associated  with  galena,  m'riCes, 
and  spathic  iron.  Specimens  may  there  be  obtained  from  six  inches  to  a  root  in 
diameter. 


ALUM  STONE.    Aluminus  ruoubobedrub. 

RlioBibohedral  Alum  Ualoide,  M.    Alumlne  Bou«-iuIfat«e  Alcclliw,  H, 

166.  Primary  form :  an  obtuse  rhombohedron ;  R :  R=92°  SC. 
Secondary  fortn :  fig.  113,  PI.  II.  Cleavage  nearly  perfect  paralld 
to  a ;  indistinct  parallel  to  R.  It  also  occurs  massive,  having  a  gran- 
ular or  impalpable  composition. 

H=5.  G.=2-58 — 2-752.  Lustre  vitreous  on  R,  inclining  to 
pearly  on  a.  Streak  white.  Color  white,  sometimes  grayish  or  red- 
dish. Transparent — subtranslucent.  Fracture  flat,  conchoidal,  un- 
even ;  of  massive  varieties,  splintery,  and  sometimes  earthy.   Brittle. 

The  analyses  of  Vauquelin  and  Cordier,  ^ive  the  following  composition: 


From  Mont  d'Or,  in  Auvergne. 

From  Tolfk. 

Sulphuric  Acid 

2705 

25  00 

Alumina 

3180 

43  92 

Silica 

2840 

2400 

Pota.sh 

579 

308 

Water  and  loss, 

3-72,  Cordier. 

400,  Vaiiqaelin 

It  decrepitates  in  the  blowpipe  flame,  and  is  infusible  both  alone  and  with 
With  borax,  it  forms  a  colorless  globule.    When  pulverized,  it  is  soluble  in  sulphuric 
acid. 

Om.  This  mineral  is  met  with  in  cr}'sials  at  Tolfa,  near  Civita  Vecchia,  in  the 
nei«^hborhood  of  Rome;  also  at  Beresjh,  in  Hungary.  It  occurs  only  in  volcanic 
rocks.  The  compact  varieties  from  Hun^ar}-  are  so  hard,  as  to  admit  of  being  used 
for  millstones.  Alum  is  obtained  from  this  mineral  by  repeatedly  roasting  and  lix- 
iviating, and,  finally,  crystallizing  by  evaporation. 


FLUELLITE.    Fluellus  pyramdalis. 
Fluate  of  Alumina.    Fhiorid  of  Alumfnam. 

167.  Primary  form. :  a  right  rhombic  prism ;  M :  M=105°  near- 
ly. It  commonly  appears  under  tlie  form  of  an  acute  rhombic  oc- 
tahedron, fig.  76,  PI.  IL,  in  which  a :  a=109o 

Color  white.     Transparent. 

Contains  Fluoric  Acid  and  Alumina,  according  to  an  imperfect  ana]3rsis  by  Wol- 
laston. 

Obs.  Fluellite  is  an  extremely  rare  mineral,  and  was  first  discovered  by  Levy. 
The  few  specimens  that  have  been  obtained,  were  found  at  Stenna-gwyn,  in  Corn- 
wall, with  WavcUitc  and  uranite,  in  minute  crystals,  on  quartz. 

I  hesitate  somewhat  in  connecting:  this  species  in  the  same  genus  with  fluor  Sjpu, 
&c.  If  a  new  genus  should  be  instituted,  it  would  have  its  place  between  Cryahis 
and  Fluellus.  ' 
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FLUOR  SPAR.    Fluellus  octahedrus. 


Floatt  of  Lime.    Flaorid  of  Caktnni.    Ratoffldt.    Cbloropbane.    OcUbedral  Flaor-Haloid*,  Jir« 
ChMix  Fluat««,  H.    MurU  Pboaplioraos,  Lmkh. 

168.  Primary  form :  the  regular  octahedron,  fig.  4,  PI.  I.     ^e- 
condary  forms :    form   of  the    most   com- 
mon occurrence  is  the  cube,  fig.  1,  PI.  II. 
Some  of  its  other  forms  are  represented  in 
figures  2,  3,  5,  6,  7,  9,  10,  11,  14,  16,  24,  and 
26,  of  the  same  plate.     These  simple  forms 
also  occur  in  combination,  as  in  the  annexed 
figure.     Cleavage  obtainai  with  facility  par- 
aflel  to  A.    Compound  crystals :  fig.  129,  PI. 
II. ;  also  the  annexed  figure,  which  is  an  in- 
stance of  the  same  kind  of  composition ; 
but  the  individuals  are  continued  be- 
yond the  face  of  composition,  and  one 
IS  partially  enveloped  by  the  other.    Im- 
perfect crystallizations :  structure  rare- 
ly columnar;  often  granular,  particles 
of  various  sizes. 

H.=4.  G.=314— 3178.  Lustre  vit- 
reous; sometimes  splendent;  usually 
glimmering  of  the  massive  impalpable 
varieties.  Streak  white.  Color  white, 
wine-yellow,  emerald-,  pistachio-,  blu- 
ish-green, rose  and  crimson-red,  violet-blue,  and  sky-blue.  Wine- 
yellow  and  violet-blue  are  the  most  conunon  ;  and  the  red  varieties 
the  rarest.  The  colors  of  massive  varieties  are  often  arranged  in 
concentric  lines;  and  occasionally  in  crystals  they  are  arranged 
along  the  axes,  or  in  concentric  coats.  Transparent — subtranslu- 
cent.  Brittle.  Fracture  of  massive  impalpable  varieties,  flat,  con- 
choidal,  and  splintery. 

It  is  composed  of  Fluorine  4T37,  and  Calcium  52-63. 

Below  a  red  heat,  the  coarsely  pulverized  spar  becomes  vividly  phosphorescent. 
The  colors  of  the  light  thus  produced  are  very  various,  and  are  independent  of  the 
external  color.  The  variety  chlorophane  emits  a  bright  emerald-green  light.  At  a 
Ugh  temperature,  phosphorescence  ceases.  The  passage  of  the  electric  fluid  through 
it,  is  said  to  restore  this  property.  Under  the  blowpipe,  fluor  spar  decrepitates, 
and  ultimately  fuses  into  an  enamel.  If  the  flame  be  continued,  the  fluorine  is  in 
part  expelled,  and  the  specimen  assumes  a  cauliflower-like  appearance. 

Ow.  Fluor  spar  seldom  occurs  in  beds  in  rocks.  It  generally  constitutes  veins, 
and  in  this  state  occurs  in  great  abundance  in  the  north  of  England,  where  it  is  the 
nngne  of  the  lead  mines,  which  intersect  the  coal  formations  of  Northumberland, 
Cniiiberland,  Durham,  and  Yorkshire.  In  Derbyshire,  also,  it  is  very  abundant ;  and 
also  in  Cornwall,  where  the  veins  intersect  much  older  rocks.  In  the  mining  dis- 
tricts of  Saxony,  it  is  a  common  mineral. 

The  most  remarkable  locality  of  fluor  spar  in  the  United  States,  has  been  discov- 
ert within  a  few  years,  on  the  borders  of  Muscalonge  lake,  in  St.  Lawrence  county, 
Nev  York,  where  it  occurs  in  cavities  in  granite.    Cubical  crystals  of  an  enor- 

94 


186 


DESCRIPTIVE  MINERALOGY. 


mous  size,  i>ome,  more  than  a  foot  in  each  of  their  dimensions,  have  been  oibtaiaed 
at  this  place.  The  spar  of  this  region  has  usually  an  emerald  or  bluish-green  color. 
In  Gallatin  county,  Illinois,  in  the  region  southwest  of  Caves  rock,  for  thirty  miles 
along  the  Ohio,  at  Shawneetown  and  other  places,  this  mineral'  is  found  scattered 
through  the  soil  or  imbedded  in  limesione.  The  prevailing  color  is  a  dark  purple. 
Lar^e  crystals  are  often  obtained  at  this  locality. 

The  chlorophane  variety  forms  a  vein  in  gneiss,  in  the  town  of  Trumbull,  Conn., 
where  it  is  associated  wiih  topaz  and  magnetic  pyrites.  It  seldom  occurs  in  disdnct 
crystals,  but  commonly  in  coarsely  granular  masses  of  a  light  reddish  or  reddisib- 
gray  color.  At  the  Notch  of  the  White  mountains,  in  New  Hampshire,  green  oc- 
tahedrons have  b^en  observed  in  a  crystalline,  quartz.  The  mica  slate  at  Putney, 
Vermont,  also  contains  a  green  variety,  in  small  quantities.  It  also  occurs,  spar- 
ingly, in  Shenandoah  county,  Virginia,  near  Woodstock,  in  the  fissures  of  a  lime- 
stone containing  shells;  also  on  the  Potomac,  at  Shepardstuwn,  in  white  limestone; 
in  Smith  county,  Tennessee,  in  white  F.nd  purple  cubes ;  at  Lockport,  in  white  cubei 
in  a  biack  limestone,  accompanying  celcstine ;  in  Massachusetts,  at  the  Southampton 
mine ;  near  the  Franklin  furnace,  New  Jersey ;  at  Amity,  New  York,  in  thin  i 
associated  with  hornblende,  spinel,  and  turmaline. 


M 
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APATITE.    Fluellus  hexaoonus. 

Rhomhohfedral  Fliior-Hnlnide,  M.    Pbosphate  of  Lime.    Bparfelitein,  Pboapborit,  fF. 
■tone.    ftloioxUe.    Ciir>i(olite. 

^  -__  p  "     ^~-v  1^^-  Primary  form:  a  hexagonal  prism, 

/S^j< — juill^^-^Cx     fig.  114,  PI.  II.     Secondary  forms :   fig. 

/-/a'\JL__^^  a'^^vVx  125,  PI.  II.,  also  the  annexed  ngure. 

'^C£>-  ^'   t'^  A-Y\      P:  6=139°  48^   P  :  e'=157o  6',  P  :  6^'= 

I  I         I         !  120O  36^   M  :  e=130o  12^  M  :  e'=112o  54', 

•m  ^  M:  0^^  =  149^  24',    P:a  =  143^48',    P:a'= 

124°  20',   P  :  a^'  =  l08°  51',  e  :  a=126^  12', 

e  :  a'=-145°  40',  c  :  a"=161o  9'.      Cleavage 

imperfect,  parallel  both  to  P  and  M.     Im- 

perfect  crystallizations :  globular  andreni* 

form  shapes ;  structure  imperfectly  columnar :  massive,  structuie 

gramilar. 

H.=5,  sometimes  4*5.  G.=3 — 3-235.  Lustre  vitreous,  inclining 
to  subrcsiuous.  Streak  white.  Color  usually  sea-green,  bluish- 
green  or  violet-blue  ;  sometimes  white ;  also  occasionally  yellow, 
gray,  red,  iuid  brown  ;  none  bright.  Transparent — opaque.  A 
bluish  opalescence  is  observed  in  the  direction  of  the  vertical  axis 
in  some  specimens,  especially  in  the  white  varieties.  Cross  fracture 
conchoidal  and  uneven.  Brittle.  Some  varieties  are  phospho- 
rescent when  heated,  particularly  those  crystals  which  are  but 
slightly  modilied  at  their  extremities ;  others  become  electric  by 
friction. 


The  following  table  contains  several  analyses  of  G.  Rose,  (Poggendorf' s  Aft- 
nalen,  ix.) 

Snorum,    Cabo  de  (Jata,     Arendal, 
Norway.  8p;iin. 

Chlorid  of  Calcium  428  0-885 

Fluorid  of  Caldum  4  59  7049 

Subsesquiphospbate  of  Lime  9113  92066 

G.=3174  G.=2-35      G.=3194    G.==3 175    G.=3197 


Arendal, 

Greiner, 

flt.  Gotbard, 

Norway. 

Tyrol. 

Tjrrol. 

0«01 

015 

a  trace. 

701 

7-69 

769 

92  189 

9216 

92-31 
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It  is  infusible  alone  before  the  blowpipe  except  at  ihe  edges.  With  biphosphate  of 
soda  or  borax,  it  fuses  without  difficulty  into  a  glass,  whioi.  on  cooling,  has  a  crys- 
talline structure.  It  also  fuses  if  mixed  with  carbonate  of  iron.  It  dissolves  slowly 
in  nitric  acid,  and  without  effervescence. 

Obs.  Apatite  usually  occurs  in  primitive  formations.  It  is  often  found  in  veins, 
and  particularly  those  containing  tm  and  iron  ore,  also,  in  veius  of  primitive  lime- 
stone traversing  granite.  It  also  occurs  in  serpentine,  and  occasionally,  as  in  Spain, 
in  ancient  volcanic  rocks. 

Its  principal  foreign  localities  are  Ehrenfrledersdorf,  in  Saxony ;  Slackenwald,  in 
Bohemia;  Caldbeck  Fell,  in  Cumberland,  Devonshire:  St  Grothard,  in  Switzerland. 
The  greenish-blue  variety,  called  morozite^  occui*s  at  Arendal,  in  Norway. 

The  asparagus  stone  or  spargelstein  variety,  which  is  obtained  at  Zillerthal,  in  the 
Tyrol,  is  translucent  and  has  a  wine-yellow  color ;  it  is  imbedded  in  talc.  The  pkos- 
pkorUe  or  massive  varieties,  are  mostly  obtained  from  Estremadura,  in  Spain,  and 
Slackenwald,  in  Bohemia. 

Its  most  important  locality  in  the  United  States,  is  at  Gronvemeur,  St.  Lawrence 
Co.,  N.  Y.,  where  it  occurs  In  a  vein  of  limestone,  intersecting  granite,  and  within  a 
foot  or  two  of  the  granite :  the  crystals  are  most  abundant  near  the  junction  of  the 
two  rocks.  Crystals  have  been  obtained  at  this  locality,  six  inches  long  and  one  and 
a  half  in  diameter,  possessing  a  fine  sea-green  color,  and  variously  moiified  at  their 
extremities.  It  is  associated  with  finely  crystallized  scapoUte  and  sphene,  and  a  pur- 
plish or  brown  pyroxene.  At  Amity,  N.  V.,  it  occurs  ot  a  green  color  in  while  bme- 
stone,  presentins^  the  primary  form,  and  is  accompanied  with  pyroxene  and  scapolite. 
CiTstallized  and  massive  specimens,  of  a  bluish-green  color,  occur  at  Bolton,  Mass., 
associated  with  sphene,  petalite,  and  also  the  minerals  occurring  at  the  abovemen- 
tioned  localities.  Reddish-brown  crystals  of  an  inch  in  length,  have  been  obtained 
from  a  vein  of  granite,  at  Greenfield,  N.  Y.  Also,  it  has  been  foimd  near  Baltimore, 
Md. :  Wilmington,  Del. ;  Green  Pond,  Morris  Co.,  N.  Y.  j  and  at  Anthony's  Nose,  in 
the  Highlands  on  the  Hudson. 

Apatite  was  thus  named  by  Werner,  from  «iraT««#,  to  decei'oe^  in  allusion  to  the  de- 
ceptioQ  of  the  older  mineralogists,  respecting  the  nature  of  its  several  varieties. 


WAGNERITE.    Fluellus  oBLiauus. 

Html-prismatic  Fluor-Baloide,  Haid.    Wagnerit,  Fuek*.    Fluopbosphatc  of  Magnesia,  Thorn. 

no.  Primary  form:  an  oblique  rhombic  prisih ;  M:M=95°25'. 
P  :  M=109^  2(y.     Most  of  the  prismatic  planes  are  deeply  striated, 

H.=5 — 5-5.  G.=3-ll.  Lustre  vitreous.  Streak  white.  Color 
yellow,  of  different  shades ;  o^qw  ^ayish.  Translucent.  Fracture 
uneven  and  splintery  across  the  prism. 

It  contains,  according  to  Fuchs,  Phosphoric  Acid  41-71,  Hydrofluoric  Acid  6-50, 
Magnesia  46*66,  Oxyd  of  Iron  5,  Oxyd  of  Manganese  0'5.  It  fuses  with  difficulty, 
err  je,  before  the  blowpipe,  into  a  dark  greenish  gray  ^lass:  with  borax  or  biphos- 
phate of  soda,  it  is  readily  dissolved.  Nitric  or  sulphuric  acid,  gently  heated,  evolves 
from,  its  powder  fumes  of  fluoric  acid. 

Ow.  This  rare  species  occurs  in  the  valley  of  Holgraben,  near  Werfen,  in  Saltz- 
barg,  in  irregular  veins  of  quartz,  traversing  clay  slate. 

HERDERITE.    Fluellus  rhombicus. 
Prianatie  Fluor-Halolde,  Haid.    Brewtter*8  Journal,  TX,  360. 

171.  Primary  form:  a  right  rhombic  prism; 
M  :  M=115°  55'.  Secondary  form :  P  :  a= 
147°  34',  a :  a,  (adjacent  planes,)  64°  5P,  e  :  e= 
144°  16^,  M :  e=128°  4(y,  P :  6=141°  2(y.  Cleav- 

3 ye  interrupted  parallel  to  M,  also  traces  par- 
lel  to  P.  Surfaces  M  and  e  very  smooth,  and 
delicately  marked  with  lines  parallel  to  their 
edges  of  intersection  with  M. 


188 


DB8CRIPTIVE  MINS&ALOQT. 


H.=5.  G=2'985.  Lustre  vitreous,  inclining  to  subiesinoiu. 
Streak  white.  Color  various  shades  of  yellowish  and  ffreeniib- 
white.    Translucent.    Fracture  small  conchoidal.   Yery  Dritlle. 

Out.  The  only  specimen  of  this  mineral  as  vet  found,  was  obtained  at  tlie  dn 
mines  of  Ehrenmedersdorf,  in  Saxony,  imbeddea  in  fluor  spar.  It  mnch  resembki 
the  asparagus  variety  of  apatite,  for  which  it  was  mistaken  till  proved  to  be  a  di»> 
tinct  species  by  Haidinger,  who  gave  it  the  above  name  in  compliment  to  Baroo  Voq 
Herder,  the  director  of  the  Saxon  mines. 


CHILDRENITE.    Fluellus  CmLDRBun. 


172.  Primary  form:  trimetric.  Secondary 
form, ;  e  :  e  (adjacent  planes  in  the  same  py- 
ramid,) =97°  6(y  and  102o  30',  e  :  e  (diflFerent 
pyramids,)  =130^  2(y,  a :  a=124°  64'.  Cleav- 
age imperfect,  parallel  with  P. 

H.=4-6 — 5.  Lustre  vitreous,  inclining  to 
resinous.  Streak  white.  Color  yellow,  and 
pale  yellowish-brown,  also  yellowish-white. 
Translucent.     Fracture  uneven. 


It  is  composed,  according  to  Wollaston,  of  Phosphoric  Acid,  Alumina  and  IiOL 

Ob8.    Occurs  in  minute  crystals  and  crystalline  coals,  on  spathic  iron  or  quuti. 

near  Lavistock,  in  Derbyshire.    It  was  discovered  by  Levy,  and  named  in  hoiior  oi 

Mr.  Children. 
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WAVELLITE.    Astralus  rhoubicus. 

PrtunaUc  WaveUine-Haloide,  Haid.     Subphoiphate  of  AIumiD«.    Deronlt*.    BydUuijnlli. 
loaite. 

173.  Primary  form:  a  right  rhombic  prism; 
M  :  M=122^  15^  Secondary  form :  a  :  a  (adja- 
cent planes,^  =107°  26^  M  :  5=118^  53^  Cleavage 
perfect  parallel  to  M,  and  also  to  c  or  the  longer  di- 
agonal. It  usually  occurs  in  minute  crystals  radia- 
ting from  a  point,  and  so  closely  aggregated  as  to 
form  hemispherical  or  globular  concretions.  These 
concretions  vary  from  a  minute  size,  to  an  inch  or 
more  in  diameter. 

H.=3-25— 4.     G.=2-337— 2-3616.     Lustre  vit- 
reous, inclining  to  pearly  and  resinous.     Streak  white.     Colar 
white,  passing  into  yellow,  green,  gray,  brown,  black.  Translucent 

It  consists  of 

Alumina 

Phosphoric  Acid 

Water 

Fluoric  Acid 

Lime 

Ozyd  of  Iron  and  Manganese 


3730 

3535 

3513 

33*40 

3800 

26-80 

aoo 

206 

0-00 

0-50 

0-00»10a38  Pucks. 

iss-i-dd-de 
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Becomes  white  imder  the  blo^ipe,  losing  its  translucency,  hat  is  infusible.  With 
boracic  acid  and  iron  wire,  it  affords  a  globole  of  phosphnret  of  iron.  Reduced  to 
powder,  it  dissolves  in  heated  nitrie  or  snlphnrie  acid,  giving  off  a  vapor  which  cor- 
rodes glass. 

Obs.  Wavellite  was  first  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  De- 
vonshire, by  Dr.  Wavell.  It  has  since  been  fonnd  at  Clommell,  near  Cork,  in  the 
Shiant  isles  of  Scotland;  at  Zbirow,  in  Bohemia;  on  brown  iron  ore  at  Amberg,  in 
Bavaria,  (a  variety  called  LatUniUf  by  Fnchs.) 


PHARMACOLITE.    Gtpsalus  vtkllatus. 

BeBi-primtOe  XnelMt-Haloid*,  Und,      AnoMle  of  Llaw.      Aratnic  Matk,  Wenur.     Fkr»- 
pkanDacolit*. 

174.  Primary  form:  a  right  rhomboidal 
prism,  whose  oblique  angle  equals  96^ 
46^.  Secondary  form  .•  T  :  M  (plane 
truncating  the  edge  e  :  e)=S3^  14',  and 
960  i& ;  e  :  c=llfo  24' ;  P  :  c=121o  IS'. 
Cleavage  parallel  to  T  eminent.  The 
crystals  are  usually  lengthened  in  the  di- 
rection of  P,  and  ouen  one  face  e  is  oblite- 
rated by  the  extension  of  the  other ;  in  these  instances  the  crystal 
18  attached  to  the  rock  parallel  to  the  extended  e,  and  receives  its 
increase  of  attraction  in  the  direction  of  this  axis.  (See  §  81.)  The 
8urfiBu;es  T  and  e  are  usually  striated  parallel  to  their  mutual  in- 
tersection. Occurs  rarely  in  distinct  crystals  ;  commonly  in  deli- 
cate silky  fibres  or  acicular  crystallizations,  aggregated  in  stellated 
groups.  It  also  presents  botryoidal  and  stcQactitic  shapes,  and 
sometimes  its  composition  is  impalpable. 

H.=2 — 2-5.  G.=2-64 — 2-73.  Lustre  vitreous,  except  on  P,  on 
which  it  inclines  to  pearly.  Streak  white.  Color  white  or  gray- 
ish ;  frequently  tinged  red  by  the  arsenate  of  cobalt  which  oflen 
accompanies  it.     Translucent — opaque.     Fracture  uneven. 

According  to  Klaproih,  a  specimen  from  Wittichen,  (Beitra^e,  iii.  377,)  contained 
Lime  96,  Arsenic  Acid  dO'54,  Water  24*46.  John's  analysis  of  a  specimen  from  An- 
dreasberg,  gives  Lime  27*28,  Arsenic  Acid  45*68,  Water  S»*86.  Pure  specimens  from 
Mr.  Ferguson's  collection  were  analyzed  by  Dr.  Turner,  and  found  to  contain  Arse- 
nate of  Lime  79*01,  and  Water  20*99.  Elxposed  to  ihe  blowpipe  it  is  almost  entirely 
volatilized,  and  gives  ofi*  dense  white  fumes  of  arsenic.  It  dissolves  readily  in  nitric 
acid  without  effervescence. 

Obs.  Crystals  of  pharmacolite  have  been  found  in  the  erand-duchy  of  Baden : 
also  in  botryoidal  or  globular  groups  of  delicate  white  silky  crystals  at  St.  Marie 
aux  Mines  in  the  Vosges,  at  Andreasberg  in  the  Hartz,  and  at  Riegelsdorf,  in  Hes- 
sia ;  at  Wittichen,  near  Furstenberg  in  Germany,  it  occurs  in  acicolar  crjrstals  as- 
aociated  with  cobalt,  and  disseminated  on  granite. 

The  picropharmacolite,  from  Riegelsdorf.  differs  from  the  above  species,  accord- 
ing to  Stromeyer,  (Untersuchungen,  p.  135,)  merely  in  containing  aoout  tbree  per 
cent  of  magnesia. 
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HAIDINGERITE.    Qytbauqe  bhombgds. 

Diatomooa  Gypnim-H«Md«,  HmU,   BrawMer*!  JimimI,  YoL  III.  p.  Ml. 

175.  Primary  form  :  a  right  rhombic  prism ; 
M  :  M=100o.  Secondary  form :  M  :  c=140o, 
M  :  c=130o,  a  :  a  (adjacent  planes,)=126o  58^,  ?, : 
a=116^  31^  Cleavage  highly  perfect  and  easily 
obtained,  parallel  to  c. 

H.=l-5 — 2-5.  G.=2-848.  Lustre  vitreous. 
Streak  white.  Color  white.  Transparent — 
translucent.  Sectile ;  thin  lamin®  slightly  flex- 
ible. 

According  to  Turner,  it  is  composed  of  Arsenate  of  Lime  85*681,  and  Wiier 
14'319.     Dissolves  easily  in  nitric  acid. 

Obs.  This  mineral  was  first  distinguished  as  a  species  by  Mr.  Haidinger.  A  sin- 
gle specimen  only  has  been  obtained  from  its  localuy  at  Baiden.  It  is  associated  viih 
pharmacolite,  ofwhich  it  was  supposed  to  be  a  variety ;  it  occurs  mostly  in  minoie 
crystals,  aggregated  into  botr}'oidal  forms. 


GYPSUM.     GtPSALUS  RHOMBOIDEini. 

Primatoldal  Ojpmim-HAloldef  M.    Balpbau  of  Lime.    Alsbtsur.    BelCBlt*.    O; 
Curtknutr.    rH^^. 

176.  Primary  form :  a  right  rhomboidal  prism ;  M  :  T«1130 
19.     Secondary  forms : 

1.  2. 


P  :  e=108^  34',  e  :  6=142°  62f,  P  :  6=124°  42^,  P  :  c'=134°  21. 

Cleavage  highly  eminent,  parallel  to  P  ;  parallel  to  M  much  less 
perfect,  parallel  to  T  obtained  with  difficulty  on  account  of  As 
flexibility  of  the  mineral  in  this  direction.  Compound  crffB- 
tals :  composition  of  the  first  kind  parallel  to  each  of  the  three 
primary  faces.  The  arrow-shaped  crystals  result  from  a  compo- 
sition parallel  to  T.  Crystals  of  gypsum  vary  from  an  enormous 
size  to  delicate  acicular  fibres.     Imperfect  crystallizcUions :  stel- 
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Uted  aggregations,  composed  of  siiblamellar  particles ;  also  lamel- 
lar and  granular  ;  sometimes  nearly  impalpable. 

H.=I-6— 2.  G.=2-31— 2-3257.  Lustre  of  P  pearly  and  shining, 
of  M  and  T  vitreous.  Massive  varieties  have  often  a  glistening 
lustre,  and  sometimes  are  dull  and  earthy.  Streak  white.  Color 
usually  white,  sometimes  gray,  flesh-red,  honey-yellow,  ochre-yel- 
low, and  blue :  in  pure  varieties  are  often  black,  brown-red,  or 
reddish-brown.     Transparent — opaque.     Brittle  parallel  to  M. 

Gypsum  is  composed  of  Sulphuric  Acid  44-8,  Lime  330,  and  Water  21*0.  Before 
the  blowpipe  it  becomes  opaque  and  of  a  white  color,  exfoliates,  and  Jfalls  to  a  pow- 
der. At  a  high  heat  it  fuses  with  difficulty  into  a  white  enamel.  The  white  powder 
obcained  by  heat,  if  moistened,  soon  becomes  very  firmly  solid.  It  does  not  effer- 
yesce  with  acids  when  pure. 

Obs.  The  transparent  varieties  have  been  distinguished  by  the  name  SeUnUe  / 
and  the  fine  massive  varieties  are  called  Alabaster.  Gypsum  often  forms  very  ex- 
tensive beds  in  secondary  countries,  and  is  usually  found  in  connection  with  the 
new  red  sandstone.  It  also  occuis  in  clay,  and  in  coal  formations ;  and  sparingly  in 
several  rock  strata  besides  the  sandstone :  it  is  also  a  product  of  volcanoes. 

The  finest  foreign  specimens  are  found  in  the  salt  mines  of  Bex,  in  Switzerland ; 
at  Hall,  in  the  Tyrol ;  in  the  sulphur  mines  of  Sicily;  in  the  gvpsum  formation,  near 
Ocana,  in  feSpam ;  and  in  the  clay  of  Shotover  Hill,  near  Oxford.  Large 'lenticular 
crystals  have  been  met  with  at  Montmartre,  near  Paris.  Derbyshire  produces  the 
filiroas  varieties.  Near  Sienna,  in  Tuscany,  it  occurs  extremely  pure  and  compact. 
It  is  transported  from  this  place  to  Florence,  and  there  employed  for  the  manufac- 
lure  of  vases,  figures,  &c.     It  also  occurs  in  acicular  crystals  covering  lavas. 

This  species  occurs  in  extensive  beds  in  several  of  the  United  Slates  ;  and  more 
particularly  New  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is 
usoally  associated  with  salt  springs. 

Transparent  crystals,  of  the  form  in  fig.  I,  have  been  found  at  Poland,  and  Canfield, 
Trumbull  Co.  Ohio.    Beautiful  specimens  of  the  selenile  variety  occur  near  Lock- 

Eon,  N.  Y.,  a.ssociated  with  calcareous  spar  in  scalene  dodecahedrons,  and  rhombo- 
edral  crystals  of  brown  spar. 

The  value  of  gypsum  in  the  arts,  depends  principally  on  the  property  it  possesses 
of  hardening,  when  moistened  afier  having  been  healed.  It  is  used  for  making 
moulds,  taking  casts  of  statues,  medals,  &c.,  for  producing  a  hard  finish  on  walls ; 
also  in  the  manufacture  of  artificial  marbles,  as  the  scagliola  tables  of  Leghoni;  it 
is  also  ground  up  and  employed  for  improving  lands. 

The  fibrous  variety  when  cut  en  aibachon^  and  polished,  reflects  light  similarly  to 
cat's  eye. 

This  mineral  is  easily  distinguished  from  mica  by  its  inferior  hardness  and  want 
c€  elasticity,  and  by  the  inferior  facility  of  its  cleavage;  and,  in  general,  its  soAness 
will  distinguish  it  from  the  minerals  it  most  resembles. 


ANHYDRITE.    Gtpsalus  RECTANOtrLUs. 

Frtaiatie  Oyiwnin-Halolde,  JIf.    Cube  Spir,  Muriacite,  W,    Karatvnite  Hmm».    Vulpinftt. 

177.  Primary  form :  a  ri^ht  rectangular  prism.  Secondary 
form :  similar  to  fig.  70,  PI.  II.  M  :  6=140°  Af,  Cleavage  nearly 
equally  perfect  parallel  to  m  and  m?  less  so  parallel  to  P.  Imper- 
fect crystallizations :  structure  fibrous,  lamellar,  or  j^anular,  and 
sometimes  impalpable.  The  lamellar  and  fibrous  particles  arc  often 
variously  contorted. 

H. =2-76— 3-5.  G. =2-899— 2.957.  Lustre  somewhat  pearly, 
parallel  to  m  and  m  ;  vitreous  parallel  to  P ;  and  in  the  imperfectly 
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crystallized  vaxieties,  vitreous  inclining  to  pearly.  Streak  grayidi- 
white.  Color  white,  sometimes  with  a  grayish,  bluish,  or  reodish 
tint ;  also  brick-red.  Praeture  uneven ;  of  finely  lamellar  and 
fibrous  varieties,  splintery. 

It  is  composed,  according  to  Klaproth,  of  Lime  41-75,  Bolpfaiiric  Acid  SM.  ud 
Chlorid  of  &)dimii  10.       ^  " 

It  whitens  under  the  blowpipe,  but  does  not  exfoliate  like  gypsum,  and  finaUj  k 
covered  with  a  friable  enamel.  With  borax,  it  dissolres  with  efienrescence  into  a 
transMirent  glass,  becoming  yellow,  or  brownish-yellow,  on  cooling. 

Anhydrite  sometimes  attracts  moisture,  and  assumes  an  appearance  somewhat  re- 
sembling rypsum.    It  is,  however,  readily  distinguished  by  its  cleayage. 

Obs.  Anhydrite  has  been  variously  denominated  muriacite,  anhjrdrite,  tripe  stone, 
(gekrosstein.)  according  to  its  structure ;  the  first,  when  crystallized  in  broad  lameUB; 
the  second,  when  granular;  and  the  third,  when  composed  of  contorted  particlea 
Fine  specimens  of  the  crystalline  variety  occur  at  the  salt  mines  of  Bex,  in  Switaer- 
land ',  and  at  Hall,  in  the  Tyrol.  At  Aussee,  both  the  crystalline  and  massive  varie- 
ties occur ;  the  latter  of  a  brick-red  color.  It  is  also  found  at  Sultz,  on  the  Neckar; 
at  Bleiberg,  in  Carinthia;  at  Ischil,  in  Upper  Austria;  and  at  Berchte^iaden,  in  Ba- 
varia :  the  variety  gekrossUin  has  been  found  principallv  at  V^ieliczka,  in  Poland. 
The  VulpiniU^  from  Vulpino,  Italy,  is  harder  than  the  otner  varieties,  and  admiti  of 
being  cut  and  polished  for  ornamental  purposes. 

In  the  United  States,  it  has  been  found  at  Lockport,  N.  Y.,  of  a  fine  blue  color,  ia 
ffeodes  of  black  limestone,  accompanied  with  crvstals  of  calcareous  spar  and  m/sum. 
The  decomposed  variety  has  also  been  observed  at  the  same  place,  forming  a  thin  ia^ 
crostation  on  the  foliated  variety,  and  also  between  the  foliae. 


ROSELITR    GvpsALua  Cobalticus. 

178.  Primary  form:  a  right  rhombic 
priHin  ;  M  :  M  =  132*^  48^  Secondary 
form  :  tlin  annexed  figure.  Cleavage 
\li»liiiot  mill  brilliant,  parallel  to  c.  Twin 
cryMtnls  an*  of  common  occurrence. 

H .  -  3.  Lustre  vitreous.  Streak  white. 
Color  deep  rose-red.     Translucent. 

According  to  an  imperfect  analysis  by  Children,  it  contains  Oxyd  of  Cobalt,  Uag^ 
Arsenic.  Acid,  Magnesia,  and  Water.  Before  the  blowpipe,  it  narts  with  its  wateroi 
crystallization,  and  becomes  black.    With  borax  and  sail  of  phosphorus,  it  yields  a 

blue  globule.  .. 

Obs.  Ils  only  known  locality  is  at  Schnecberg,  in  Saxony,  where  it  has  been  foondtt 
small  quantities  on  quartz.  It  resembles  cobalt-bloom  in  color,  and  was  at  fir*  ii»j 
Uken  for  it.  Its  distinctive  characters,  particularly  crystallographic,  were  obscrred 
hv  Levy,  who  named  the  mineral  after  the  distinguished  Dr.  Qustavus  Boie,  « 


HYDROBORACITE.    GrptiLUs  fuolut. 

U/diou^  CalcarcA-Mborsts  of  Mafaecla,  Thtmi. 

179.  Resembles  fibrous  and  foliated  gypsum. 
H.=2.  G.=1'9.    Color  white,  with  spots  of  red  from  iron.  Thin 
plates  translucent. 
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It  contains,  according  to  Mr:  Hess, 

Boracic  Acid 
Lime 
Magnesia 
Water 


49  933 
13.298 
10-430 
26-330b=99-98. 


49-23 
13-74 
10-71 
26'33:=rl00. 


Fusible  under  the  blowpipe. 

Obs.  It  was  observed  oy  Mr.  Hess,  in  a  collection  of  Caucasian  minerals.  The 
specimen  was  full  of  holes,  filled  with  cla^,  containing  different  salts.  It  has  been 
mistaken  for  gypsum }  but  it  is  readily  distinguished  by  its  easy  fusibility. 


CALCAREOUS  SPAR.    CALcnrs  rhombohedrus. 

BbombolMdral  Liioe-Raloide,  M.  Carbonate  of  Lime.  Marl,  Agaric  Mineral,  Anthraeonite, 
Aphrite,  Argentine,  Chalk,  InoUte,  Marble,  Oolite,  OstreocoUa,  Peaecone,  Pisolite,  Slate  Spar,  Travc** 
tiM,  Tnft. 

180.  Primary  farm :  an  obtuse  rhombohedron ;  R:R=105°5'. 
Sectrndary  forms :  figures  from  109  to  122,  PI.  II. ;  also  the  an- 
nexed figures,  of  which  fig.  2  has  been  observed  at  Derbyshire. 


R :  e'^16(P  S&  W.  ef :  ef^XZV'  58'. 
R:  0=1340  36'.  R :  e=142<^  32^.  e:e= 
134^  57'.  e  :  0=116°  IS'.  Several 
rhombohedrons  of  different  angles, 
formed  on  the  lateral  angles  of  the  pri- 
mary, occur  in  nature.  That  which  is 
conunencedby  the  planes  o',  in  fig.  121, 
PI.  n.,  and  when  completed,  resembles 
fig.  122,  has  its  interfacial  angles  a! :  o'= 
78^  S'.  Another,  still  more  acute,  is 
occasionally  observed,  the  inclination 
of  whose  fiices  equals  65^  SO' ;  and  an- 
other of  60°  36'.    Fig.  3 18  a  distorted 
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scalene  dodecahedron,  from  Bossie,  St.  Lawrence  Co.,  N.  T.  The  k(- 
tering  of  its  planes  will  explain  its  relation  to  the  primary  rhombohe- 
dron,  and  the  scalene  dodecahedron  represented  in  fig.  1.  Cleavage 
highly  perfect,  parallel  to  the  primary  faces  R.  (S>mpaund  cryt- 
/ob ;  fi£.  16,  PI.  III.  This  form  has  been  already  remarked  upra, 
}  76.    Pig.  4  is  an  instance  of  a  similar  kind  of  composition.   The 


faces  e  are  formed  by  a  truncation  of  the  terminal  edges,  fig.  119, 
PI.  II.  The  peculiar  appearance  of  this  compound  crjrstaf  arisei 
from  the  extension  of  each  form  beyond  the  face  of  composition. 
This  crystal  is  from  Alstonmoor.  In  fig.  6  the  composition  is  of 
the  same  kind,  but  has  taken  place  between  two  poles,  or  axial  ex- 
tremities, of  one  end  of  the  crystal,  and  one  at  the  other.  Impef' 
feet  crystallizations :  structure  fibrous,  both  coarse  and  finely  deli- 
cate ;  also  composed  of  lamellar  particles  of  various  sizes,  some- 
times so  large  as  to  give  the  rock  a  slaty  structure,  at  other  times 
granular,  coarsely  or  impalpably ;  also  it  presents  stalactitic  forms, 
some  of  immense  size,  which  may  be  internally  massive,  fibrous, 
or  perfectly  crystalline. 

n.=2'5— 3-5.  G.=2-50&— 2-778.  The  purest  kinds  vary,  ac- 
cording to  Beudant,  from  2-5239— 2-7234,  (Ann.  des  Mines,  2d  Ser. 
V.  275.)  Ltistre  vitreous — subvitreous — earthy.  Streak  white, 
or  ffrayish-white.  Color  usually  white ;  alsof  a  great  variety  of 
shades  of  gray,  red,  green,  yellow,  all  pale;  also  brown  and  black, 
when  impure.  Transparent — opaque.  The  transparent  varieties 
exhibit  very  distinctly  double  refraction.  Fracture  usually  con- 
choidal,  but  obtained  with  difficulty,  when  the  specimen  is  crystal- 
line. 


Stromeyc 
often  con 
Ac.    Acids  produce  a  brisk  effervescence. 

Before  the  blowpipe,  it  is  infusible :  it  loses,  however,  its  carbonic  acid,  gives  oil 
an  intense  light,  and  ultimately  is  reduced  to  pure  lime,  or  quicklime. 

Obb.  Calcareous  spar  appears  under  a  very  great  variety  of  forms  and  aspects,  and, 
consequently,  was  distributed  by  the  earlier  mineralogists  into  several  d&inct  se- 
cies.   These  now  constitute  varieties. 

Iceland  spar  was  first  applied  to  a  transparent  crystallized  variety  from  Iceland,  ty 
means  of  which  the  ^pioptrty  of  doable  reuraction  was  first  observed.  Oolite  coiaUls 
of  minute  spherical  particles,  aggregated  by  a  calcareous  cement,  so  as  to  produce  a 
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actnre,  and  nearly  earthy  appearance.  It  occurs  in  extensive  beds.  It  is 
x)m  its  resemblance  to  the  roe  of  fish,  from  i»w,  egg.  The  PeasUmef  or 
Sers  from  oolite  in  the  larger  size  of  its  particles.  These  particles  are 
if  concentric  laminae.  Ckaii  is  a  massive  opaque  variety,  osnallv  white, 
iing  a  porely  earthy  aspect,  and  absence  or  lustre.  It  is  usually  mudi 
the  other  varieties  of  this  species.  Agaric  Mineral^  or  Bock  Jmlk^  is  a 
e  varietur,  deposited  from  waters  containing  carbonate  of  lime  in  solution. 
.  about  lakes,  whose  waters  are  impregnated  with  lime ;  also  in  fissures  in 
uid  in  limestone  caverns.  MarUe  includes  all  the  imperfectly  crystalline 
varieties  which  admit  of  a  high  polish.  The  SUnksUme^  SwinesUme,  or 
to,  which  is  found  columnar,  granular,  and  compact,  of  various  shades, 
d  odor,  when  struck  with  the  hanuner.  SUUactiUs  are  pendent  masses  of 
brmed  in  limestone  caverns  by  the  percolation  of  water,  holding  lime  in 
rough  their  rocky  roo& ;  the  evaporation  of  the  water  causes  the  deposi- 
lime ;  and  thus,  in  time,  columns  are  often  formed  extending  from  the 
floor  of  a  cavern.  The  water  which  drops  to  the  floor  f^om  the  roof  also 
and  causes  the  formation  of  a  layer  of  limestone  over  the  floor.  This 
been  called  Stalagmite.  Argentine  possesses  a  silvery  white  lustre,  and 
ittle  silica.  Marl  is  a  mixture  of  clay  and  carbonate  of  lime.  Calcareous 
s  in  beds  formed  by  deposition  from  water,  and  has  a  very  porous  struc- 
FoniainebUau  Limestone  is  an  aggregate  of  secondary  rhombohedrons, 
mechanically  minj^led,  large  portions  of  sand.  This  species,  in  some  of 
;  very  generally  diffused.  England  and  France  contain  extensive  strata 
laly,  from  her  Carrara  beds,  and  Greece,  from  the  Pentelican  quarries,  have 
e  world  with  statuary  marble.  The  greater  part  of  the  middle  and  west- 
;  of  the  United  States  are  underlaid  with  strata  of  limestone. 
w,  St  Lawrence  Co.,  N.  Y.,  crystals,  of  the  form  of  the  scalene  dodeca- 
nr,  a  foot  or  more  in  length,  in  veins  of  primary  limestone.  Fine  trans- 
Ekbohedrons,  of  two  inches  or  more  in  each  of  their  dimensions,  are  also 
B  same  region,  in  connection  with  veins  of  lead.  The  specimens  of  dog- 
(scalene  dodecahedral  crystallizations,)  from  Lockport,  N.  Y.,  are  often 


N.  Y.,  to  the  thickness  of  six  to  twelve  inches.  Stalactites  occur  in  the 
tier's  cave  of  Virginia,  and  in  the  large  caves  of  Kentucky;  also  in 
Scoharie,  N.  Y.,  and  in  many  parts  of  the  western  states, 
us  spar  is  the  principle  source  of  our  polished  marbles,  the  material  for 
[uicklhne,  flux  for  smelting  ores,  &c.  A  peculiar  fine  grained,  compact 
mployed  in  lithography  j  Uie  best  for  this  purpose  occurs  at  Pappenheim 
hofer,  in  Bavaria. 


ARRAGONITE.    Calcius  rhombiccs. 
miMlc  Llme-Haloldt,  .V.    Eisenblutb,  FT.    Iflelw.    Flot-ftrrL    Nwdlt  Spmr. 

Primary  form :  a  right  rhombic 
I :  M=l  1 6^  1 CK.  Secondary  form  : 
^  65',  c :  a=125°  5(K,  c :  a'=109o  49/ 
50  W.  Cleavage  parallel  with 
tpound  crystals:  similar  to  the 
3,  PI.  III.,  and  3,  5,  6,  and  11,  PL 
jh  have  been  described  in  §  74  and 
perfect  crystallizations :  globular, 

and  coralloidal  shapes ;  columnar 
composed  of  straight  or  divergent 

or  fibres  of  various  sizes. 
;— 4.  G=2-931,  Haidinger,  -2-927 
istre  vitreous,  sometimes  inclining 
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to  resinous  on  surfaces  of  fracture.  Streak  grayish-white.  Ckiar 
white;  also  passing  into  gray,  yellow,  green,  and  yiolet-blue. 
Transparent-translucent.  Flrac/ure  subconchoidal.  Brittle.  It  pos- 
sesses double  refraction,  but  in  a  less  degree  than  calcareous  spar. 

Arragonitei  according  to  Stromeyer,  conudns 

Carbonate  of  Lime  95-2965  99-2923 

Carbonate  of  Strontia  05090  4*1043 

Water  0*  1544=95*9599.   0*5992»=103-9957. 

The  carbonate  of  strontian  is  a  very  variable  ingredient  and  does  not  exiit  in  all 
the  varieties.  Carbonate  of  lime  is,  therefore,  one  of  the  dimorphous  sabstances,  cak 
spar  being  one  of  its  forms,  and  the  rhombic  crystals  of  Arragonite  the  other.  (See 
remarks  on  dimorphism,  §83.) 

When  Arragonite  is  heated,  it  parts  with  its  water  of  crystallization  and  falls  to 
powder.  It  is  phosphorescent  on  red  hot  iron,  and  is  soluble  with  effervescence  i& 
nitric  and  muriatic  acids. 

Ob8.  The  most  common  repositories  of  Arragonite  are  beds  of  gypsum,  beds  of 
iron  ore,  (where  it  occurs  in  coralloidal  forms,  and  is  denominated  flos-ferri,  'jImw 
of  iron,')  basalt  and  trap  rocks ;  occasionally,  it  occurs  in  lavas.  It  is  often  associated 
with  copper  and  iron  pyrites,  galena,  and  malachite. 

This  mineral  was  first  discovered  at  Arragon,  in  Spain,  (whence  it  derives  its 
name,)  in  large  detached  compound  crystals,  imbedded  in  a  ferruginous  clay  and 
accompanied  by  gypsum.  It  has  since  been  obtained  in  fine  compound  heiagoul 
prisms  at  Bilin,  iu  Bohemia,  in  a  vein  traversing  basalt.  The  fios^erri  varietur  is 
found  in  the  greatest  pnerfection  in  the  St}'rian  mines  of  Eisenerz,  coating  cavities 
and  even  caves  of  considerable  extent,  and  associated  with  spathic  iron.  At  DnfloDt 
the  silky  fibrous  variety  called  Saiin  Spar^  is  obtained,  where  it  occurs  traversing 
shale  in  thin  veins,  generally  associated  with  pyrites.  In  BuckinghauLshire,  Deron- 
shire,  &c.,  it  occurs  in  stalatitic  forms  iu  caverns. 

The  flos-ferri  occurs  at  Lockport,  N.  Y.,  coating  g3rpsum  in  geodes ;  also  at  Edep- 
ville,  N.  Y.,  lining  cavities  of  mispickel  and  cube  ore,  and  at  Haddam,  Conn.,  ia 
thin  seams  between  layers  of  gneiss.    Veins  of  this  mineral  occur  at  Scoharie. 


DOLOMITE.    Calcius  DoLOM^a. 
Macrotypous  Liiuo-IIaloidc,  M.    Biiter  Spar.    Pearl  Spar.    MagnMian  Limnton*. 

182  Primary  form:  an  obtuse  rhombohedron ;  R:R=106°15'. 
Secondary  forms :  the  most  common  are  two  acute  rhombohedrons; 
in  one,  a* :  a'=79'^  36',  from  Gotha,  in  Saxony,  in  the  other,  a": 
a//=6(}°  7',  from  Hall,  Tyrol.  Cleavage  perfect  parallel  to  R. 
Faces  a*  usually  with  horizontal  striae.  Comvound  crystals: 
similar  to  fior.  5,  §  180,  presented  by  a  greenish-wnite  cleavable  va- 
riety, from  Mexico.  Imperfect  crystallizatiojis :  imitative  shapes; 
also  amorphous,  of  a  granular  structure ;  particles  of  various  sizes, 
generally  efisily  distinsfuishable,  and  often  slightly  coherent. 

H.=;3-5 — 4.  G=2-884.  Streak  grayish-white.  Lvstre  vitreous, 
inclining  to  pearly  in  some  varieties.  Color  white,  seldom  pure, 
usually  reddish  or  greenish;  also  rose-red,  green,  brown,  gray, 
black.     Subtransparent  to  translucent.     Brittle. 

Composed,  according  to  Klaproth,  of  Carbonate  cf  Lime  &418,  and  Carbonate  of 
Magnesia  45'8d. 
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This  species  is  solable  in  the  acids,  bat  more  slowlv  than  calcareous  spar.  Before 
the  blowpipe,  some  varieties  darken  and  increase  in  hardness. 

Ob8.  Tne  names  Rhomb  spar  and  BitUr  spar^  have  been  applied  to  the  perfectly 
crystallized  specimens,  excepting  those  with  carved  faces  and  a  pearly  lustre,  which 
have  been  designated  Pearl  spar.  Those  varieties  of  rhomb  spar  of  a  reddish-brown 
color,  have  also  been  named  Brown  spar.  The  name,  Dolomite,  has  been  restricted 
to  the  imperfectly  crystallized  varieties  of  a  granular  structure. 

The  Dolomite  variety  occurs  in  beds ;  rhomb  spar  usually  in  imbedded  crys- 
tals; brown  spar  conmionly  in  metalliferous  veins.  Dolomite  occurs  at  T raver- 
sella,  in  Piedmont,  and  at  »t.  Gothard,  in  the  Appenines.  Rhomb  spar  is  found  in 
Salzbui^,  the  Tyrol,  Miemo,  in  Tuscany,  from  which  the  name  Miemiu  was  de- 
rived. Brown  spar  and  pearl  spar  are  obtained  at  Schemnitz,  in  Hunganr,  Kapnik, 
in  Transylvania,  at  Freionrg,  in  Saxony,  in  the  lead  mines  of  Alston,  in  Derbyshire, 
and  at  other  places  in  Devonshire. 

Roxbury,  Vt.,  affords  large  yellow  transparent  crystals  of  the  rhomb  spar  variety, 
imbedded  in  greenish-transparent  talc.  A  large  grained  cleavable  variety,  occasion- 
ally presenting  nerfect  crystals,  is  associated  with  white  talc  in  calcareous  spar,  at 
Smitnfield,  R.  I.  The  pearl  spar  variety  is  very  abundant  in  geodes  at  Lockport, 
N.  Y.,  accompanying  calcareous  spar,  cclestine,  and  gj'psum.  Ma.sslve  Dolomite 
forms  extensive  beds  in  Litchfield  Co.,  Conn.,  in  the  south-western  towns  of  Massa- 
chusetts, and  in  Vermont.  The  gray-wackes  and  secondary  limestones  in  various 
places  in  New  York  and  Ohio,  contain  brown  spar  in  veins  and  seams. 

For  agricultural  purposes  Dolomite  is  inferior  to  calcareous  spar,  the  magnesia  it 
cwitains  being  injurious  to  the  soil.  For  the  formation  of  mortar  it  is  highly  valued, 
it  being  less  subject  to  disintegration  than  ordinary  mortar.  It  is  also  much  inferior 
to  common  limestone  for  a  building  material,  on  account  of  its  friability  or  the  loose 
GolKrence  of  its  particles.    This  species  was  named  in  honor  of  Dolomieu. 


ANKERITEl.    Calcius  dccolorans. 
Pa/tetomou8  Llme-Ilalukle,  JV.  Bob«  Wand  an4  Wanditein  of  iheBtyrian  njfuers. 

183.  Primary  form:  an  obtuse  rhombohedron ;  R:R=106^  12^ 
Cleavage  parallel  with  R.  Occurs  commonly  in  easily  cleavable 
masses ;  also  of  a  compact  granular  composition,  in  which  the 
grains  are  distinctly  discernible. 

H.=3-5 — 4.  G.=2-95 — 3.1.  Lustre  vitreous.  Streak  white. 
Color  white,  sometimes  yellowish  or  brownish  from  an  admixture 
of  iron.     Translucent — subtranslucent.     Fracture  uneven. 

Its  constituents,  according  to  Schrotter's  analysis,  are 

Carbonic  Acid  with  Oxyd  of  Iron  35308 

Lime  50- 113 

Magnesia  11*846 

Oxyd  of  Manganese  3084=»100'351 . 

Before  the  blowpipe  it  blackens,  and  then  will  act  upon  the  magnetic  needle,  but  is 
infusible.  A  pearly  globule  is  formed  with  borax.  Lxposure  to  the  air  darkens  its 
suriace. 

Ob8.  ThLs  species  occurs  at  RathhaiL*iberg  and  Salzburg;  also  at  the  Styrian 
mines  of  Eisenerz,  where  it  is  valued  both  as  an  iron  ore  and  a  flux. 

The  transition  limestone  about  Cluebec  contains  it  in  veins,  and  at  West  Spring- 
field, Mass.,  it  occurs  in  connection  with  the  coal  formation. 

It  was  first  distinguished  as  a  distinct  species  by  Mohs,  who  named  it  aAer  Prof. 
Anker,  of  the  Johanneum,  in  Qratz. 
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CARBONATE  OF  LIME  AND  SODA. 

Ann.  of  PhIL    May,  1830. 

184.  Primary  form :  a  rhombohedron.  Occurs  massive — struc- 
ture laminated.    Cleavage  parallel  to  the  faces  of  a  rhombohedron. 

H.=3 — 3-5.  G.=2-92.  Lustre  vitreous,  resembling  Arragonite. 
Fragments  perfectly  transparent.    Possesses  double  refraction. 

It  contains  Carbonate  of  Lime  70,  Carbonate  of  Soda  14,  Water  9'7,  Peroxrd  of 
Iron  I'O,  besides  50  of  matrix.    It  decrepitates  slightly  before  the  blowpipe,  be 
brown,  and  finally  affords  lime.    It  dissolves  with  effervescence  in  nitnc  acid. 

Ob8.    Locality  unknown. 


RHOMB  SPAR.    Maonesialus  rhoicboheiacs. 

Brachytjrpoui  Lime-Haloldfl,  .>V.  Bitter  Spar,  In  part.  Dolomite,  in  part.  BreuBBerite.  Caikeiaii 
of  Magnesia  and  Iron. 

185.  Primary  form :  an  obtuse  rhombohedron ;  R :  11=107*^  2!^. 
Cleavage  eminent  parallel  to  R.  Imperfectly  crystalline  varieties 
occur,  having  a  compact  granular  composition. 

H.=4— 4-5.  G.=3001— 3112.  Lustre  vitreous,  inclining  to 
pearly  in  some  varieties.  /Si^rcaA;  grayish-white.  Color  white,  com- 
monly yellowish,  or  brownish.  Transparent — translucent.  Fracr 
ture  subconchoidal.     Brittle. 

It  contains  Carbonate  of  Magnesia  and  Carbonate  of  Iron,  in  the  ratio  of  86*85  to 
13*15,  according  to  Brooke.    It  turns  brown  on  exposure,  or  under  the  blowpipe. 

Obs.  Its  foreign  localities  are  Salzburg,  the  T3rrol,  and  Switzerland.  It  ocean 
at  Marlborough,  Vermont,  in  steatite,  at  Middlefiem,  Mass.,  and  in  most  of  the  soip- 
ttone  quarries  of  New  England. 


MAGNESITE.    Magnesulus  fibrobus. 
Baudluerite.    Carbonate  of  Mafnesla.  Razottmuflskin. 

186.  Amorphous,  reniform,  also  in  crusts.  Composed  occasion- 
ally of  delicate  diverging  fibres,  possessing  a  silky  lustre :  usually 
having  an  impalpable  composition,  and  sometimes  earthy. 

H.  of  earthy  varieties,  sometimes  as  low  as  2.  The  compact 
magnesite  varies  from  3  to  4.  G.  of  earthy  varieties,  1-2 — 2-6,  of 
the  compact  2-808— 2-96. 

Lustre  earthy,  dull,  sometimes  silky.  Streak  white.  Cobff' 
white — yellowish-white,  or  gray.  Opaque.  Fracture  flat  con- 
diridaL 
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Its  constituents  are,  according  to 

Klaproth;  Sp.  from  Stcxennark.  Stromeyer;  8p.  from  Baangtitcn. 

Magnesia  48*00  47*6334 

CaSonic  Acid  4900  50*7512 

Water  3*00  14037 

Ox.  Mang.  » 100.  O-SIH^^IOO. 

It  dissolves  slowly,  with  little  efiervescence,  in  nitric,  or  dilute  solphnric  acid,  and 
is  infusible  before  the  blowpipe. 

Ob8.  This  species  occurs  at  Hrubschitz,  in  Moravia,  at  the  GKilsen  mountains,  in 
Styria,  at  Baum^arten,  in  Silesia,  at  Baudissero,  in  Piedmont,  at  Valeccas,  in  Spain. 

At  Hoboken,  N.  J.,  it  occupies  seams  and  cavities  in  Dolomite,  and  serpentine, 
having  a  closely  aggregated  fibrous  structure ;  also  at  Bolton,  Mass.,  where  it  appears 
in  delicate,  indistinctly  fibrous  masses,  traversing  white  limestone. 


HYDROMAGNESITE.    Magnesialcs  pulvereus. 
Hydro-earbdotte  of  M agntsla. 

187.  Occurs  in  crusts ;  also  as  a  white  powder.    H.=:2.    Ltistre 
earthy.    Streak  and  Color  white. 

It  contains,  according  to  Wachtmeister  and  Kobell, 

BAagnesia  49-41  43*96 

Carbonic  Acid  36*83  36-00 

Water  18*53  19*68 

Silica  0-57  0*36 

Peroxyd  of  Iron,  and  foreign  matter  1*66=99*99.  W.  =100.  K. 

Oas.  It  occurs,  accompanying  magnesite,  in  India ;  also  in  seams  and  in  cmstSi 
coating  Arragonite,  at  Hoboken,  N.  J.  This  species  is  usually  united  with  the  pre- 
ceding, from  which  it  differs  merely  in  the  water  it  contains. 


ORDER  n.    BARYTINEA. 


STRONTIANITE.    Barttes  rubefaciens. 
PcritomouB  Hal-Barytc,  M.    Caitonate  of  Btrontlan. 

1 88.  Primary  form  :  a  right  rhombic 
prism;  M :  M=117°32'.  Secondary  form: 
M  :  e=121o  14',  e/  :  6^=108°  12',  e  :  &= 
1440  20'.  Simple  crystals  of  this  mineral 
are  rare,  it  usually  presenting  compound 
forms,  which  in  general  resemble  those 
of  Arragonite.  The  near  approximation 
of  the  value  of  the  angle  M  :  M,  to  120^,  accounts  for  the  so  fre- 
quent occurrence  of  compound  forms,  (§  76.J  The  surface  P  is 
usually  striated  parallel  to  the  shorter  diagonal.  Cleavage  parallel 
with  M  nearly  perfect ;  traces  parallel  to  c.  Imperfect  crystaWr 
zations :  structure  often  aggregated  in  colunmar  globular  forms; 
also  fibrous.  A  granular  composition  sometimes  occurs,  but  is  un- 
frequent. 

H.=3-5— 4.  G.=3-605— 3-713.  Lustre  vitreous,  slightly  in- 
clining to  resinous  on  uneven  faces  of  fracture.  Streak  white. 
Color  asparagus-green,  apple-green ;  also  white,  gray,  yellow,  and 
yellowish-brown.  Transparent — translucent.  Practttre  uneven. 
Brittle. 


Klaproth's  and  Hope's  analyses  give  for  its  composition, 

Strontia  695  6121 

Carbonic  Acid  300  30-30 

Water  0*5=100,  Klaproth.         8*59=100,  Hope. 

Thomson  found  the  two  varieties  from  Strontian  to  contain, 

Green.  Brown. 

Carbonate  of  Strontia  9349  91' 17 

Carbonate  of  Lime  6-28=99-77.  8-64=99*81. 

Another  variety  from  the  United  States,  which  he  has  named  Emmonite^  in  honor 
of  Prof  Emmons,  of  Williams  College,  Mass.,  contains  125  per  cent  of  Carbonaie 
of  Lime.    These  are  probably  mechimical  mixtures. 

Nitric  and  hydrochloric  acids  dissolve  strontianite  with  efiervescence ;  and  pipef 
wet  with  the  solution,  and  afterwards  dried,  bums  with  a  red  flame.  The  flame  of 
the  blowpipe  is  also  tinged  red  by  it.    It  melts  only  on  the  thinnest  edges.    In  ft 
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▼erj  ■trong  heat,  the  carbonic  add  and  water  are  expelled.  With  borax,  it  efler- 
▼eaces  Tiolently,  and  yields  a  transparent  globnie. 

Obs.  Strontianite  was  first  diacoyered  at  Strontian,  in  Argyleshire,  in  veins  traT- 
eisdng  gneiss,  with  galena  and  heaYV  spar.  It  occurs  there  In  stellated  and  fibroos 
groups,  rarely  perfectly  crystallizea.  Yorkshire  and  Brannsdorf,  in  Saxony,  are 
other  localities. 

In  the  United  States  it  occurs  at  Scoharie,  both  in  granular  masses,  and  also  pre- 
senting columnar  crirstallizations  or  acicular  crystals ;  also  in  finely  terminated 
cr3rstals  of  considerable  size.  It  exists  there  in  a  secondary  limerock,  forming 
veins,  and  sometimes  cijstallized  in  geodes.  It  is  associated  with  heavy  spar,  iron 
pyrites,  and  crystals  or  calcareous  qpar.  The  massive  -variety  occurs  in  large 
quantities. 


CELESTirai    Baraxajb  prismaticus. 
PriHMtoMal  Hal-Bftnrt«,  JIT.   CNiJplwt*  of  Stnwtlaa.    Zfllenint,  Wm 

189.  Primary  farm :  a  right  rhombic  prism ;  M  :  M=103®  68^. 
Secondary  forms  : 

I.  Etam. 


P  :  a=128<^  31',  a  :  0=102°  68^  P  :  a=14(P  44',  a  :  a=78<^  36^, 
P  :  a'=167o  45^,  a  :  a'=162o  69^,  Fig.  1  is  len^hened  in  the  di- 
lection  of  its  shorter  lateral  axis,  and  iSg.  2  in  the  direction  of 
tfie  longer.  Cleavage  distinct  parallel  with  M,  less  so  parallel 
with  P.  Imperfect  crystallizations  :  structure  fibrous ;  also  in 
globular  masses  of  columnar  composition.  Occasionally  it  appears 
granular  of  various  sizes  of  grains. 

H.=3 — 3-6.  G.=3-92— 3-963.  LMstre  vitreous,  sometimes  in- 
clining to  pearly.  Streak  white.  Color  generally  white,  often 
bluish  or  reddish.  Transparent— subtranslucent.  Fracture  im- 
perfiactly  conchoidal — uneven.    Very  brittle. 

According  to  Thomson's  analysis,  of  specimens  from  Bristol  and  from  Sicily, 
it  is  composed  of 

Sulphate  of  Strontia  98-363  98-68 

Sulphate  of  Lime  1-073  1-02 

Moisture  0-200  0-30 

Silica  and  Alumina  0-374=100.  =100. 

Before  the  blowpipe  it  decrepitates  and  fuses  into  a  white  fViable  enamel.  Heat 
deitroys  its  transparency,  and  causes  a  phosphorescence  of  the  pulverized  min- 
eral. 
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Om.  Celestine  is  nsoally  associated  with  secondarr,  or  tnmridoa  llmfstimri  or 
secondary  sand^ne.  It  also  occora  in  trap  rocks  and  In  beds  of  gyusum,  in  wmek 
it  is  often  associated  with  sulphur.  Sicily  has  long  been  famous  tar  the  spteadid 
groups  of  crystals  of  this  mineral  which  there  occur,  accompanied  with  sulphur  aad 
ffvpsum.  Fine  specimens  are  met  with  also  at  Bex,  in  Switzerland,  and  Cooil,  ii 
SpAin.  Fibrous  varieties  occur  of  a  blue  color,  in  clay,  at  Domberg,  near  Jena,  b 
is  also  found  at  Aust  Ferry,  near  Bristol ;  in  tnu>  rocks  near  Tamtuian,  In  Ent  Lo- 
thian ;  near  Knaresborough,  in  Yorkshire;  at  rforton,  in  Hanover. 

Beautiful  specimens,  finely  cr3rstallized,  of  a  bluish  tint,  are  found  in  great  ahnai- 
ance  in  the  secondary  limestone  about  Lake  Erie,  and  particularly  on  Strcmtlan  idaoi. 
where  the  rock  is  f\ill  of  splendid  crystallizations  of  this  species.  Socdiarie  aii 
Lockport,  N.  Y.,  also  afford  fine  specimens.  At  the  latter  place  they  are  ■worlifflil 
with  the  crystallized  calc  spar  of  tne  region. 

Dr.  Thomson  separates  the  radiated  celestine,  found  on  Drummond  island,  Uib 
Erie,  and  at  Kingston,  U.  C,  from  the  above  species.  An  analysis,  perfisnned  ii 
his  laboratory,  gave  for  its  composition,  Sulphate  of  Barytes  SS-lfe,  and  Sulphate  of 
Strontian  63*904,  with  a  little  Iron  and  Water.  Its  Hardness  he  states  at  9*75,  Spe- 
cific gravity  3*991 ;  color  white,  with  a  bluish  tint  \  structure  ^^"'^'^Ti'fil,  laminB  di- 
verging. 


BARYTO-CALCITE.    Baralus  obuqjcus. 


H«mi-prtaBMic  H•^B•r7t•,  JIT. 

190.  Primary  form :  an  oblique  rhombic  prism ; 
M:M=106o64'.  P :  M=102o  64'.  Secmdary  form  : 
o  :  0=96°  15^.  M  :  5=143°  27'.  Cleavage  perfect 
parallel  with  M  ;  less  easily  effected  parallel  with  P. 
Occurs  also  massive. 

H.=4.  G.=3-6363 — 3-66.  Lustre  vitreous,  inclin- 
ing to  resinous.  Streak  white.  Color  white,  grayish, 
fipreenish,  or  yellowish.  Transparent — translucent. 
IPracture  uneven. 

Analyses  by  Mr.  Children  and  Mr.  Richardson  determine  the 
following  for  the  constituents  of  this  mineral : 


ChUdren. 

RlchardaoB. 

Carbonate  of  Baryta 

659 

62^90 

Carbonate  of  Lime 

33*6 

3165 

Sulphate  of  Baryta 

0*30 

Peroxyd  of  Iron 

0*85 

Water,  or  volatile  matter, 

-=99*5. 

3*45^=98*45 

Before  the  blowpipe,  it  is  infusible  alone.  With  borax,  or  biphosphate  of  sodli 
it  fuses  into  a  transparent  glass.    It  effervesces  with  hydrochloric  acid. 

Ob8.    It  occurs  at  Alstonmoor,  in  Cumberland,  both  massive  and  crystallized. 

Another  comoound  of  carbonate  of  lime  and  carbonate  of  barytes,  is  described  bf 
Thomson  as  a  bicalcartthcarbonate  of  baryUs. 

The  form  presented  by  the  specimen  examined,  was  an  isosceles  dodecahedron,  fig* 
134,  PI.  II. ;  the  inclination  or  two  adjacent  faces  in  the  same  p3rramid,  about  138^' 
H.==2*25.  Q.=3'718.  Lustre  vitreous.  Color  snow-white.  Translucent,  It  con- 
tained Carbonate  of  Barytes  49*31.  and  Carbonate  of  Lime  50*69,  which  is  equivakat 
to  one  atom  of  the  former  to  two  of  the  latter.  The  crystals  were  in  groups,  itt* 
planted  upon  a  white  crystalline  sub^ance,  which  appeared  to  be  a  heavy  spar.  h> 
cality  unknown. 
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WITHERITR    Baralus  fcvlu. 
DipriaiiMtieHal-Bir7te,Jir.    CutoiMie  of  BarytM  BaiolUt. 

191.  Primary  farm:  a  right  rhombic  prism;  M :  M=118°  3(y. 
Secondary  form:  M  :  1=149°  W,  e :  af'^lAB^  30', 
i :  a=126o  IS',  e :  a'=110o  30.  Cleavage  imper- 
fect. Compound  crystals:  composition  of  the 
firat  kind,  presenting  the  form  of  a  hexagon^ 
prism,  similar  to  those  of  Arragonite.  Im^perfect 
crystaUizaiions :  globular,  tu^rose,  and  botryoi- 
dal  forms ;  structure  either  columnar  or  granular; 
also  amorphous. 

H.=3-^-76.  G.=4-29 — 4-30.  I^j/ra  vitreous, 
inclining  to  resinous.  Streak  white.  Color  white, 
often  yellowish,  or  grayish.  Subtransparent — 
translucent.    Fracture  uneven.    Brittle. 


M 


Klaproth  found  the  Styrian  variety  of  Witherite,  (Beitraffe  i.  3710  to  be  composed 
of  Carbonic  Acid  2-75,  and  Baiyta  9*50.  Bucholz  obtained  79*76  or  Baryta,  and  90 
of  Carbonic  Acid.  It  decrepitates  under  the  blowpipe,  and  melts  easily  into  a  trans- 
parent globule,  which  becomes  opaque  on  cooling,  it  dissolves  with  effervescence  in 
dilute  nitric  or  hydrochloric  acios. 

One.    Withente  was  first  observed  at  Alstonmoor,  in  Cumberland,  associated  with 

¥ilena,  in  veins  traversing  the  coal  formation.  It  was  described,  in  1784,  (Phil, 
rans.  1794,  p.  293,)  by  Dr.  Withering,  after  whom  the  mineral  was  named  by  Wer- 
ner. The  compact  fibrous  and  translucent  variety  occurs  at  Anglezark,  in  Lrfmca- 
shire.  Styria,  Hungaiy,  Siberia,  and  Sicily  are  mentioned  as  other  localities.  But 
it  is  only  abundant  in  Ejigland. 

This  mineral  is  so  poisonous,  that  it  is  used  in  the  north  of  England  for  the  purpose 
of  killing  rats. 

DREELITE.    Baralus  rhombobedrus. 
Dnfirhi^ft  Ana.  d«  Ch.  et  de  Ph.  LX.  lOS. 

Y92,  Primary  form :  an  obtuse  rhombohedron ;  R:R=93° 
or  94°.     Cleavage  apparent  only  in  traces. 

H.=3'5.  Q=3-^— 3-4.  Lustre  pearly ;  splendent  on  a  surface 
of  fracture.     Streak  and  Color  white. 

It  contains,  according  to  Dufr^noy,  Sulphate  of  Baryta  61*701,  Sulphate  of  Lime 
14*974,  Carbonate  of  iJme  8050,  Lime  in  excess  1*521,  Silica  9*712,  Alumina  3*4041 

Water  S-SOSs^lOO. 

Ob8.  It  occurs  in  small  unmodified  crystals,  disseminated  on  the  surface,  and  in 
the  cavities  of  a  quartzose  rock.  -   ,    r^  i.t-      , 

It  was  named  by  DuAr^noy  in  compliment  to  M.  de  Dree,  a  liberal  patron  of , 

seienoe. 


HEAVY  SPAR.    Baralus  ponderosus. 

Primiatie  Hat-Baryte,  M.   Sulphate  of  Banrtta.  HapaUta,  JSTom.    Baroaalaalu.    AarhaBttan.    Bo- 
bfBlaa  Bpar.    Cawk.    Litbaoaporv. 

193.  Primary  form:  aright  rhombic  prism;  M :  M=101°  42', 
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Secondary  forms : 


1. 


Cheshire,  Conn. 


3. 


Cheshire,  Conn. 


3. 


f. 


Cheshire,  Conn. 

M:c=140o6P,  M:c=129o9',  P  :  a=141o  IV,  P:a'=168oy, 
P:a''=12P48^  P  :  6^=1660  26^,  P  :e''=116o  4V,  P:a=127oi8', 
a  :  c=142o  42/,  M  :  6^=1640  19^  Cleavage  P  and  M  perfect.  Im- 
perfect  crystallizations:  globular  forms,  with  a  columnar  or  lamel- 
ar  composition ;  broad  coarse  laminae,  often  slightly  diverging  and 
curved;  impalpably  granular  forms,  sometimes  possessing  the 
banded  colors  of  stalagmite. 

H.=2-6— 3-5.  G=4^— 4*72  ;  the  latter  was  obtained  by  Thom- 
son, with  a  transparent  colorless  crystal.  Lustre  vitreous,  in- 
clining to  resinous,  sometimes  pearly.  Streak  white.  CoUr 
white  ;  also  inclining  to  yellow,  gray,  blue,  red,  or  brown.  Trans- 
parent to  translucent — opaque. 

Pore  specimens  are  composed  of  Sulphuric  Acid  34,  and  Baryta  66.  Ozyd  of  IroOi 


BARTTINEA.  206 

Silica,  Carbonate  of  Lime,  and  Alumina,  oeenr  somedmas  as  imparities  in  speci- 
mens of  this  mineral.  Under  the  action  of  the  blowpipe  it  decrepitates,  and  is  diffi- 
cultly fusible.    Some  specimens  loose  their  color  when  heated. 

Obs.  Heavy  Spar  occurs  commonly  in  connection  with  beds  or  reins  of  metallic 
ores.  It  is  also  met  with  in  secondary  limestones,  sometimes  forming  distinct  veins, 
at  others,  in  crystals,  along  wiUi  crystaUizations  of  lime  and  strontian. 

The  most  noted  English  locality  is  at  Duflon,  where  large  transparent  crystals  oc- 
cur. In  Mr.  Allan's  cabinet  there  is  one  crystal  from  this  locality  of  a  tabmar  form, 
which  weighs  forty-two  pounds,  and  whose  uce  P  measures  ten  inches  across. 

Some  of  the  most  important  European  repositories  of  this  mineral,  are  at  Felso- 
banya  and  Cremnitz,  in  Hungary ;  Rova  and  Roure,  in  Auvergne.  At  Freiberg,  in 
Saxony,  a  variety  occurs  composed  or  indistinct  prismatic  crystals  and  having  a 
pearly  lustre :  this  is  the  iStsn^mjpotA  of  Werner.  Rounded  masses,  composed  of 
diverging  columnar  particles,  occur  at  Mount -Patemo,  near  Bologna,  and  have 
hence  been  called  the  BoUgjuite  sitme.  At  Staffordshire  and  Derbyshire^  found  an 
opaoue  massive  variety  of  an  earthv  appearance  and  dirtv-white  color.  This  variety 
has  been  called  cawk.  The  term  AepHUe  has  been  applied  to  specimens  which,  l^ 
friction,  emit  a  fetid  odor. 

In  Cheshire,  Conn.,  larse  distinct  crystals,  three  or  four  inches  long,  and  nearly 
transparent,  are  occasionafiy  met  with,  in  connection  with  vitreous  copper  and  green 
malachite,  in  red  sandstone.  Smaller  crystals  of  perfect  transparency  are  frequently 
obtained,  and  large  foliated  massive  sp^mens  are  abundant.  Other  similar  locali- 
ties are  at  Berlin.  Farmingtoo,  and  Southington,  of  the  same  state.  A  variety,  indis- 
tinctly and  very  aelicately  fibrous,  occurs  in  large  masses  at  Pillar  Point,  opposite 
Sackett's  Harbor,  N.  Y.  It  here  constitutes  a  solid  vein,  from  two  to  three  feet 
thick,  in  secondary  limestone.  Large  slabs  are  sometimes  obtained  and  polished ; 
and  owing  to  the  banded  arrangement  of  the  diffisrent  shades  of  color,  they  are  often 
extremely  beautiful ;  the  more  common  colors  are  a  reddish- white,  and  a  grayish 
or  yellowish-white.  The  earthy  and  foliated  varieties  are  found  at  the  Perkiomen 
lead  mine,  in  Pennsylvania.  At  Scoharie,  it  occurs  with  strontianite.  Throughout 
the  lead  country  of  the  west,  heavy  spar  is  very  abundant,  in  connection  with  this  ore. 
Crystals  of  heavy  spar,  and  also  a  friable  granular  variety,  occur  abundantly  at 
Eldridge's  gold  mine,  in  Buckingham  Co.,  Virginia ;  three  miles  S.  W.  from  Lex- 
ington, in  Rockbridge  Co. ;  a  beautiful  white  variety  is  found  on  the  plantation  of 
J.  Hora,  Esq,,  Fauquier  Co.,  Virginia. 

The  pure  white  varieties  of  heavy  spar  are  sometimes  ground  up  and  employed  as 
a  white  paint,  either  per  se,  or  mix^  with  white  lead.  Otherwise,  it  is  of  no  import- 
ance in  the  arts. 


SULPHATO-C  ARSON  ATE  OF  BARYTA.     Thomson, 

194.  The  specimen,  from  which  Dr.  Thomson  has  derived  the  following  descrip- 
tion, consisted  of  a  congeries  of  large  six  sided  prisms,  terminated  by  low  six  sided 
pyramids.  H.=3.  G.»4-141.  Lustre  vitreous.  Color  snow-white.  Translucent. 
h  c<mtained  Sulphate  of  Baryta  34'30,  Carbonate  of  Baryta  64*82,  Carbonate  of 
lime  (^98,  Moisture  0-60=100.    Locality  unknown. 


FLUCERINE.    SpiNULUs  rkxaoonus. 
Fluate  of  Cerium. 

196.  Primary  form  :  a  hexagonal  prism ;  occurs  in  six  sided 
prisms  and  plates ;  sometimes  with  the  angles  of  the  prism  re- 
placed ;  also  in  amorphous  masses.  Cleavage  most  distinct  par- 
allel to  P  or  the  base  of  the  prism. 

a=4 — 6.  G.=4-7.  Lustre  weak.  Streak  white  or  slightly 
yellowish.  Color  dark-tile-red  or  almost  yellow ;  deeper  when  the 
mineral  is  wet.    Subtranslucent — opaque. 
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Its  constitatioiii  according  to  Berzelins,  (Afhandlingar,  r.  56,)  is  an  follom:^ 

Perozyd  and  Protozyd  of  Cerium  88*64 

Yuria  1-13 

Fluoric  Acid  le-Si^lOO. 

It  is  infusible,  per  se,  before  the  blowpipe.  In  borax  and  salt  of  phospboms.  it 
fuses  slowly  but  completely.  The  globule  is  blood-red  in  the  exterior  flame,  Imt  w- 
comes  colorless  on  cooling.  In  the  interior  flame  it  is  colorless  at  all  temperatures. 
In  carbonate  of  soda  it  does  not  fuse,  but  swells  out  and  is  decom^poaed. 

Ob8.  This  mineral  is  of  very  rare  occurrence,  having  been  obsenred  only  it 
Finbo  and  Broddbo,  near  Fahlun,  in  Sweden,  where  it  occurs  imbedded  in  qoaits 
and  albite,  accompanying  pyrophjrsalite  and  orthite. 


SUBSESaUIFLUATE  OF  CERIUM.    Spanulus  DODECAiUDaus. 

196.  Usually  massive ;  sometimes  exhibits  traces  of  the  rhombic 
dodecahedron. 

H.=5.  LvMre  vitreous.  Streak  fine  yellow.  Color  a  beautiful 
yellow,  with  some  red;  and  when  impure,  brownish-yellow.  Sub- 
translucent — opaque. 

According  to  Berzelius,  (Afhand.  v.  64,)  it  contains 

Peroxyd  of  Cerium  8490 

Fluoric  Acid  10*85 

Water  4*9&=»100. 

Infusible  in  the  blowpipe  flame,  but  blackens.  On  cooling,  passes  through  dark- 
brown  and  red  tints,  and  nearly  reassumes  its  original  color,  being  a  little  redder 
than  at  first.  With  borax,  salt  of  phosphorus,  and  carbonate  of  soda,  it  acts  like  tbe 
last  species.  It  dissolves  in  hot  sulphuric  acid,  forming  a  yellow  solution.  With  ma- 
riatic  acid,  chlorine  is  copiously  evolved. 

Obs.  It  accompanies  tne  compact  black  allanite  in  small  quantities  at  Bastna»,  in 
Sweden. 


CARBONATE  OP  CERIUM.    Spanulus  quadratus. 

BerttliuMf  Brew«Ur*i  Journ.  III.  334. 

197.  In  thin  four  sided  crystalline  plates  of  a  grayish-white  color. 

It  contains,  according  to  Hisinger,  Oxyd  of  Cerium  75*7,  Carbonic  Acid  10*8,  and 
Water  13'5.  Exposed  to  a  low  red  heat,  it  loses  19  per  cent,  of  its  weight,  without 
changing  its  appearance. 

Obs.  It  is  found  coating  the  Cerite  of  Bastnass,  in  Sweden,  and  probably  is  pro- 
duced by  the  decomposition  of  that  mineral. 

SILICATE  OP  CERIUM.    Spanulus  Wollastond. 

Wnllutooite.    Brewster'i  Jour.  VI.  357. 

198.  Primary  form :  a  regular  hexagonal  prism.  Cleavage 
parallel  to  the  axis  of  the  prism. 

Color  pale-yellowish  brown.    Translucent. 
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Ob«.  Accompanies  emerald  in  magnerian  carfoonate  of  lime,  at  Santa  Fe  de 
Bop^ota,  in  Pern.  Some  fragments,  associated  with  emerald,  are  preserved  in  the 
British  Mnseom. 


MICROLITE.    Spanialvs  ocTAUxtmvm. 
Ski^mnL    8UIlmaQ*iAiDcr.Jooraa1,XXVILa61. 

199.  Primary  form :  the  regular  octahedron.  Secondary  farms: 
figs.  3,  9,  17,  PI.  I.  Cleavage  imperfect  parallel  with  the  faces  of 
the  octahedron. 

H.=6 — 6-5.  Q.=4-76 — 6.  Zri^^re  resinous.  iSJfreaA:  white,  except 
when  the  color  of  the  mineral  is  brown,  it  then  resembles  the  color. 
Color  straw-yellow — dark-reddish-brown.  Transparent — subtrans- 
lucent. 

Alone,  before  the  blowpipe,  it  is  unaltered.  With  borax,  it  fuses  slowly  into 
a  yellow  globule,  which  grows  paler  on  cooling,  and  remains  trana|>arent,  unless  sub- 
jected to  flaming,  when  it  becomes  nebulous,  and  presents  on  cooling  a  pale-yellow 
enamel.  It  is  not  readily  acted  upon  by  carbonate  of  soda.  No  action  with  nitric 
acid.    It  is  supposed  to  contain,  as  its  principal  ingredient,  the  oxyd  of  cerium. 

Ob8.  Occurs  at  Chesterfield,  Mass.,  in  the  vein  of  albite,  which  contains  the  green 
and  red  turmaline,  disseminated  through  the  i^bite,  and  especially  near  its  junction 
with  the  smoky  quartz.  The  largest  crystals  yet  seen,  weigh  but  0*4  of  a  grain.  It 
was  discoyered  by  Prof.  C.  U.  Shepard,  and  named  as  aboye,  in  allusion  to  the  small- 
nesB  of  its  crystals,  from  fitiepof,  smaU. 


YTTRO-CERITE.    Spanulus  rbombiccb, 

200.  Massive.  Cleavage  apparent  parallel  to  a  rhombic  prism 
of  108°  30^. 

H.=4-5 — 5.  G.=3-447.  Lustre  glistening;  vitreous — ^pearly. 
Color  violet-blue,  inclining  to  gray  and  white,  often  white ;  some- 
times reddish-brown.     Opaque.     Fracture  uneven. 

According  to  Berzelius,  (Afhandlingar,  iy.  151,)  it  is  composed  of  Fluoric  Acid 
fl5.0S,  Lime  47*63.  Oxyd  of  Cerium  18-33,  Yttria  911.  It  whitens  before  the  blow- 
pipe, preyious  to  its  attaining  a  red  heat,  but  is  infusible  per  st.  With  the  addition  of 
gypram,  it  ftises  into  a  bead,  which  on  cooling  becomes  of  a  white  color.  In  a  pul- 
rerized  state,  it  diasolyes  completely  in  heat^  muriatic  acid,  forming  a  yellow  so- 
lution. 

Obs.  It  occurs  sparingly  at  Finbo  and  Broddbo,  near  Fahlun,  in  Sweden,  imbed- 
ded in  quartz,  and  associated  with  albite  and  topaz. 


XENOTIME.    Spanialus  peritobaus. 
PlMMphate  of  Yttria.   Phospkorsanre  Ttt«rd«  af  tJu  Oirm^n*. 

201.  Primary  form :  a  right  square  prism.  Secondary  form . 
similar  to  fig.  64,  PI.  I.  M :  e=about  135°.  Cleavage  perfect  paral 
lei  to  M. 


-  ^ 


H.S44B— S.  0.*c4-5B77. 
CUpt  ydlawnh-toowiL   Opiqae. 

AeeoidiBKlo  tke  ■— hiii of  D<iniHii> 
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MbaaoBlMle  of  Im 
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im^jwr  «.    Wilk  bonz,  it  aftNtdi  a 
cooOig.    Wift  Wpko^pkaie  or  aoda,  ft 

dMi:  iB  tkis  puticalv,  aln,  ft  diAn 
It  witk  tkis  na«DC.    WftheuboMteoCti  ' 
a lUH^nsr iBftBdUe ^1^    Iaacidi.ttii 
to&^Thtt  adanBl  «aa  ~~ 
^kif  of  a  eoane  giaaile. 


TUnCISTATB  OF  UMK. 


202.  Primary  fmtn  :  a  light  sqiuure  prinit  or  a  aqiotte 
dnm.  Secondary  forms :  amilar  to  figs.  56 
and  67,  PI.  I. ;  also  die  annexed  figure ;  A :  A 
(over  a  terminal  edge)=100^  8^,  A :  A  (over  a 
tMsal  edge)  =1300  20'.  A:e:=140O4'.  Cfam- 
age  parallel  to  A  perfect,  thongti  internipled 
by  a  conchoidal  filature ;  traces  parallel  to  e. 
Uompound  crystals :  composition  parallel  to 
planes  truncatmg  the  basal  angle,  or  parallel 
to  the  lateral  faces  of  a  right  square  prism. 
Imperfect  crystaUizcUions :  remform  shapes 
with  columnar  structure ;  abo  grantdarly 
massive. 

H.=4— 4-6.  G.=fr076,  of  a  white  crystal- 
line variety  from  Schlaggenwald,  as  determined  by  WiAliiyg. 
Lustre  vitreous,  inclining  to  adamantine.  Streak  white!  Ght 
white,  inclining  to  yellow  and  brown ;  sometimes  almoet  oraiM- 
yellow.    Subtransparent — translucent    /^ocftire  uneven.    Brina 

Consists  of  lime  19*40,  and  Timgatic  Acid  80*417,  according  to  BendioB.   It* 
cholz  and  Brandes  obtained 


TungsUc  Acid 

Liime 

Oxyd  of  Iron 

SiUca 

Alumina 


Bochols. 
19H)6 


06. 


BnndMi  (BchwtiB*  x 
76-50 
16-50 

1-47 

M4 

l-09b»9d-80. 


It  is  infusible  alone  before  the  blowpipe,  except  that  the  th^nT^f^tf  edges  are  paitUlf 
yitriiied.  With  borax,  it  yields  a  white  glass,  whose  tranqiarency  depends  oa  tin 
ouantity  of  salt  emplojred.  When  thrown  into  nitric  acid,  it  becomes  jrellow.  M 
does  not  dissolve. 
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Om.  Tungstate  of  lime  is  nsnally  associated  with  prlmaiy  rocks,  and  is  commonly 
fioimd  in  connection  with  tin  ore,  topaz,  fluor,  apatite,  molybdena,  or  wolfram,  in 
quartz. 

It  occurs  at  Schlackenwald  and  Zinnvrald,  in  Bohemia ;  in  fine  crystals  at  Caldbeck- 
fen,  near  Keswick,  with  apatite,  molybdena,  and  wolfram.  Schellgaden,  in  Salz- 
berg;  Harzegerode,  in  Anhalt;  and  Cornwall,  are  other  localities  of  this  mineral. 

In  the  United  States  it  is  foondboth  cirstailized,  in  the  forms  above  referred  to,  and 
massive,  at  Monroe  and  Hontingtcni,  Cfonn.,  at  Lane's  mine,  where  it  is  associated 
with  wolfram,  pyrites,  rutile,  native  bismuth,  in  quartz. 

Tungstate  of^  lime  has  not  been  employed  in  the  arts.  If  found  in  abundance,  it 
would  3rield  a  yellow  paint,  (tungstic  acid,)  superior  in  beauty  to  chrome  yellow. 
Small  quantities  have  been  sold  by  the  proprietor  of  the  above  mine.  This  oxyd,  or 
rather  acid,  occurs  native  at  Monroe,  Conn.,  in  a  pulverulent  or  earthy  form,  fiUiiu^ 
small  cavities  in  this  species,  and  also  wolfram :  it  was  first  detected  by  Prof.  Sill^ 
man,  (Silliman's  Amer.  Jour.  IV.  58.) 

WHITE  ANTIMONY.    SnMiaua  rboiibicus. 

Prltmatlc  Antinony-Baryte,  M.   Oxyd  of  Antlinonf.    Antimony  Bloom.    Wein-8pt«  OIsmr,  W. 
H^.    BplM«luiKW«i«,  ir«aw.    AnUmooMnUie,  Z*.   Antimoine  Oxld«,  tf. 

203.  Primary  form :  aright  rhombic  prism;  M:M=136°68'. 
Secondary  form :  rectangular  plates,  with  the  lateral  edges  re- 
placed by  planes  which  are  inclined  at  an  angle  of 
136^  ZV\  acicular  rhombic  prism;  also  the  annexed 
fiffure;  M :  5=111^  58^,  a :  c=144°44',  a :  a  (adjacent 
planes)  =70°  32'.  Cleavage  highly  perfect  parallel 
with  M,  and  easily  obtained.  Compound  crystals : 
composition  of  the  second  kind,  parallel  with  e; 
the  union  of  thin  plates  by  this  kind  of  composi- 
tion produces  the  conmion  forms  of  this  species,  ^  j^  i 
which  were  formerly  supposed  to  be  simple  forms,    \t    jr">si\f 

and  the  faces  of  junction  to  be  the  cleavage  joints.     ^ -^ 

Im,perfect  crystallizations:    structure  lamellar,   columnar,  and 
granular. 

H.=2'5 — 3.  G.=5'566,  crystals  from  Braiinsdorf.  Lustre  ada- 
mantine, e  often  pearly;  shining.  Streak  white.  Color  snow- 
white,  occasionally  peach-blossom-red,  and  ash-gray.  Translucent 
— subtransparent.     Sectile. 

Composition,  according  to  Vanquelin,  Oxyd  of  Antimony  86,  ditto  and  Iron  3, 
8ilica  4=97.  It  may  therefore  be  considerea,  as  Thomson  remarks,  a  disilicate  of 
antimony ;  bnt  another  analysis  is  needed,  to  determine  with  certainty  its  atomic  con- 
stitution. It  fuses  in  the  flame  of  a  candle,  and  before  the  blowpipe  is  entirely  vola- 
tilized, covering  the  charcoal  with  a  white  coating. 

Obs.  The  tabular  crystallizations  of  this  species  occur  at  Przibram,  in  Bohemia, 
in  small  quantities,  in  veins  traversing  primitive  rocks :  and  the  prismatic  have  been 
obseryed  at  Braunsdorf,  near  Freiberg,  in  Saxony;  Malaczka,  m  Hungary;  AUe- 
mont,  in  Dauphiny ;  and  elsewhere  in  Europe.  It  is  usually  associated  with  other 
orat  of  antimony,  and  also  those  of  lead,  together  with  blende  and  calcareous  spar. 

ANTIMONOPHYLLITE. 

BrtitkoMft^  Jahiiib«rietat  for  183S,  p.  903. 

9M.  Crjrstallized  in  thin  nnequiangular  six  sided  prisms,  of  a  grayish-white  color. 
ft  contains  Oxyd  of  Antimony.    LocaUty  unknown. 
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BISMUTH  OCHRR    Bismutalui  ocBKicEcm. 
Oxyd  of  Btamith.    WtanvtlMcbrt,  W.   BInratk  OzjM,  JT. 

206.  Ciystalline  form  not  observed.  Occurs  massive  and  dis- 
seminated, pulverulent,  earthy ;  also  passing  into  foliated. 

G.^'3611,  Busson.  Lustre  adamantine — dull,  earthy.  Cobr 
ereenish-yellow,  straw-yellow,  'grayish-white.  Fracture  conchoi- 
oal — eartny. 

It  contains,  according  to  Lampadios,  Oxyd  of  Bismnth  86-4,  Ozjd  of  ban  firl, 
Carbonic  Acid  41,  Water  3'4==:99.  Before  the  blowpipe,  on  charcoaL  it  Is  aasilj  re- 
duced to  the  metallic  state,  and  subsequently  the  greater  part  may  be  dissipated. 

Ob8.  It  occurs  pulverulent  at  Schneeberg,  in  Saxony ;  at  Joachimata£l,  in  Bokit' 
mia;  and  with  native  gold  and  an  ore  of  bismuth  at  Beresof,  in  Siberia. 


BISMUTH  BLENDE.    Bibmotauts  dodkcabbdkub. 
Arwnical  Bimatli,  Brtiu   Klcwtwlmntli.   BUtCBtt  •€  BImath,  TUa. 

206.  Primary  form:  according  to  Breithaupt,  the  rhombic  do- 
decahedron, fig.  7,  PI.  I.  Secondarf/  forms :  figs.  30,  34,  and  3S, 
PI.  I.  Cleavage  parallel  to  the  faces  of  the  dodecahedron.  It 
usually  occurs  in  minute  crystals,  but  also  presents  globular  formi, 
composed  of  colunmar,  lamellar,  or  granular  particles. 

H.=3-5 — 4-6.  G.=6-912 — 6-006.  Lustre  resinous,  or  adaman- 
tine. Streak  yellowish-gray.  Color  dark  hair-brown,  yellowish- 
gray,  and  straw-yellow.  Subtransparent — opaque.  Fracture  un- 
even.   Rather  brittle. 

It  consists,  according  to  Hiinefield,  of 

Carbonate  of  Bismuth  58'8 

Arsenic  Acid  2*9 

Silica  23*8 
Arsenate  of  Cobalt,  Copper,  and  Iron  59 

Matrix  9*  1=99*8. 

A  careful  analysis  by  Kersten,  (Pogg.  Ann.  xxvii.  81,)  obtained  the  foUowiag  ftr 
its  composition : 

Oxyd  of  Bismuth  6938 

Silica  22-33 

Phosphoric  Acid  331 

Peroxyd  of  Iron  2*40 

Sesquoxyd  of  Manganese  0*30 

Fluoric  Acid  and  Water  101b96-6. 

Heated  in  a  glass  tube,  it  decrepitates,  and  affords  a  trace  of  water.  It  fbses  beftie 
the  blowpipe  into  a  dark-yellow  mass,  and  gives  out  a  sublimate  destitute  of  smelL 
It  fuses  and  froths  on  charcoal,  staining  it  vellowish-brown,  sometimes  with  a  tinge 
of  green.  Fuses  readily  with  carbonate  oi  soda,  into  a  button,  at  first  greenish^u- 
low,  and  then  reddish-yellow.  On  charcoal,  with  borax,  it  is  ultimately  reduced  to 
the  metallic  state.  With  biphosphate  of  soda,  it  fuses  into  a  yellow  globule,  whiek 
becomes  colorless  on  cooling. 

Obs.  This  mineral  is  found  in  the  neighborhood  of  Schneeberg,  in  SaxooT,  is 
quartz.    It  was  first  described  by  BreithaapC,  (Pogg.  Ann.  1887,  p.  1 45.) 
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C ALAMINB.    ZorcALin  KHOMBOBBnius. 

Sbonbotaedral  ZlM-Bwyta,  JIT.   ZlotapMh,  ^  OwtoiMtt  of  Zlpe. 

207.  Primary  fcrm:  an  obtuse  rhombohedron ; 
R :  R=107o  4(K.  Secondary  forms :  figure  of  a 
crystal  from  Retzbanya,  of :  0^=113^  31',  and  fig- 
ure o{  a  crystal  from  Siberia.  Primary  planes  gen- 
erally curved  and  rough.  Cleavage  perfect  par- 
allel to  R.  Imperfect  crystaUiz€Uions  :  reniform, 
botryoidal  or  stalactitic  shapes ;  also  massivei  of  a 
granular  composition,  sometimes  impalpable.  Oc- 
casionally, decomposition  produces  earthy  and  fri- 
able varieties.  It  also  occurs  in  crjrstalline  incrus- 
tations and  as  pseudomorphs  imitative  of  crystals 
of  calcareous  spar. 

H.=6.  G=4-334,  Smithson,— 4-442  Haidin^er, 
who  examined  a  honey-yellow  crystallized  variety,  ijustre  vitre- 
ous, inclining  to  pearly.  Streak  white.  Color  white,  often  gray- 
ish, greenish,  brownish,  sometimes  green  and  brown.  Subtrans- 
puent — translucent     Fracture  uneven,  imperfectly  conchoidaL 

It  if  composed,  according  to  Smithson,  (Nicholson's  Jour.,  vi.  76,)  of 

From  BomeraetsUre.  From  Derbyihlrt. 

Oxyd  of  Zinc  35*2  34  8 

Carbonic  Acid  64*8»100.  65'2=:100, 

and  is,  therefore,  a  simple  carbonate  of  zinc. 

It  loses  its  transparency  in  the  blowpipe  flame,  bat  does  not  melt.  The  carbonic 
acid  is  driven  off,  and  oxyd  of  zinc  is  obtained  or  passes  off  in  white  flakes.  It  dis- 
solves with  effervescence  in  nitric  acid.  It  becomes  negatively  electrified  by  friction. 
Calamine  is  found  both  in  veins  and  beds,  especially  in  company  with  galena  and 
blende:  also  with  copper  and  iron.  It  nsaally  occurs  in  calcareous  rocks,  and  is 
generally  associated  with  electric  calamine. 

line  specimens  of  calamine  are  obtained  in  Siberia,  one  variety  has  a  dark  brown 
color  ana  contains  cadmium :  another  is  of  a  beautiful  bright  green.  Other  locali- 
ties are  Dognatzka,  and  the  Bannat  of  Temeswar,  in  Hungary :  Bleibere  and  Raibel, 
in  Carinihia:  Altenberg,  near  Aix  la  Chapelle.  Concentric  botrvoidal  groupes  are 
mel  with  in  the  B^ndip  hills,  and  at  Wanlockhead,  in  Dumfyeisshire. 

bi  the  United  States,  calamine  is  found  in  great  abundance  in  Jefferson  county, 
Ifissoori,  at  a  lead  mine  called  Valle's  diggings.  The  Franklin  iron  mine,  of  New 
Jersey,  and  the  Perkiomen  lead  mine,  Pennsylvania,  afford  it  in  small  quantities. 
At  the  Perkiomen  mine  it  only  occurs  in  a  pulverulent  form,  and  results  from  the 
decomposition  of  red  zinc  ore. 

Smithson  has  analyzed  a  dica/rbanaU  of  zinc,  of  which  the  following  is  a  de- 
seription. 

Owcurs  encrusting  other  minerals,having  much  the  appearance  of  chalk.  H.Bd— 
9*5.  G.3B-3'58 — 3*6.  Ijustre  dull.  Colar  white,  grayish  or  yellowish  ;  opaque.  Im- 
iwud  in  water,  it  absorbs  about  one  third  of  its  weight  of  that  liquid. 

b  contains  Carbonic  Acid  13-53,  Ozyd  of  Zinc  69*36,  Water  1510==97'98.  Dissi- 
pated in  the  reducing  flame  with  an  evolotion  of  an  abundance  of  flowers  of  zinc, 
which  are  deposited  on  the  charcoal. 
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EILECTRIC  CALAMINE!.    Zincalij«  pibitomcs. 


PrlKmaUc  Zlne-Bftryu,  M.   Bllleeoiu  Oiyd  of  Zinc.    Galmtl,  (In  put,).  ZliUc  glw,  Mmu,  Om 
Ozid«  SUicif&re,  U, 

208.  Primary  form :  a  right  rhombic  prism;  M: 
M=103°  63'  and  76°  T.  Secondary  form :  figure 
of  a  crystal  from  Aitenberg,  near  Aix  la  Chapelle, 
M  :  M  =  76o  7^  M  :  c=  Ul^  46^,  P  :  a'=154o  14', 
P :  a=124o  37',  P :  a'=148o  2(y,  P :  a=118<^  23'.  This 
crystal  is  differently  modified  at  its  two  extremities, 
and  like  crystals  of  turmaline,  and  other  hemihe- 
drally  modified  crystals,  its  opposite  extremities  ex- 
hibit opposite  electricities,  either  by  friction  or  the 
application  of  heat.  Cleavage  perfect  parallel  to 
M,  traces  parallel  to  P.  Imperfect  crystalli" 
zatioiis  :  stalactitic,  mammillated,  botryoidal,  and 
fibrous  forms  ;  also  massive,  composition  granular. 

H.=4-6 — 5,  the  latter  when  crystallize.  G=3-434  Smithson; 
— 3-379  Haidinger.  Lustre  vitreous,  subpearly  on  P,  sometimes 
adamantine.  Streak  white.  Color  white ;  sometimes  blue,  green, 
yellow,  or  brown.  Transparent — translucent.  Fracture  imevoL 
Brittle. 

Its  constituents  are,  according  to  Smithson,  (Nicholson's  Jour,  vi.  78,)  and  Ber- 
zelius,  (Kong.  Vet.  Acad.  Handl.  1819,  p.  141,)  are 


Silica  250 

QjcydofZinc  683 

Water  44 

Carbonic  Acid 
Oxyds  of  Lead  and  Tin 


-=97.7.  S. 


•^1893 
(iO-837 

7-460 

a450 

0-276=99.916.  B. 


Altenbwg. 
66-37 
26*23 
7-40 


100.  B. 


When  pulverized,  it  dissolves  in  heated  sulphuric  or  muriatic  acid,  and  oi 
cooling,  tne  solution  gelatinizes.  In  the  blowpipe  flame,  it  decrepitates,  loaeB  to 
tran.«parency,  intumesces,  and  emits  a  green  pnasphorescent  li^bt.  It  is  infinililB 
alone ;  but  with  borax  melts  into  a  clear  glass,  which  becomes  opaque  on  cooliiif. 
The  hemihedral  crystals  assume  polarity  when  rubbed  or  heated. 

Obs.  Electric  calamine  and  calamine,  are  usually  found  associated  with  one  an- 
other in  veins,  in  calcareous  rocks,  accompanied  by  ores  of  blende,  iron,  and  lead. 
The  localities  of  this  species  are  the  same  as  given  for  the  preceding.  Pseodfr' 
morphs,  imitative  of  calcareous  spar,  are  common  in  Derbyshire,  and  alao  at 
Schemnitz,  in  Hungary. 


WILLEMITE.    ZiNCALUs  acrotomus. 

209.  Primary  form :  an  obtuse  rhombohedron ;  R  :  R=  about 
133^.  Secondary  form:  similar  to  tig.  110.  Cleavage  indistinct 
at  right  angles  witJi  the  vertical  axis.  Occurs  also  in  renilbnn 
masses ;  also  granular — impalpable. 

H.=6 — 5-5.     G.=4 — 41.     Lustre  resinous.     Streak  white  or 
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vellowish.    Color  yellow,  yellowish-brown,  reddish-brown.   Trans- 
lucent— opaque. 

It  is  a  silicate  of  zinc,  containinga  little  ozyd  of  iron. 

The  following  is  an  analysis,  by  Dr.  Thomson,  of  a  specimen  supposed  to  belong 
to  this  species. 

Oxyd of  Zinc  •  6877 

Silica  36-97 
Perorjrd  of  Iron  148 

Alumina  0*66 

Do.    with  a  trace  of  Zinc  and  Iron        0*78 
Water  l-25==a9-91. 

It  decrepitates  before  the  blowpipe,  tinging  the  flame  green,  but  does  not  fuse. 
With  nitric  or  muriatic  acid,  it  forms  a  jelly. 

Ob8.  It  is  occasionally  met  with,  associated  with  calamine,  upon  the  Old  Moun- 
tain, in  Limburg. 


HOPEITE.      ZlNCALUS  DIAT0MU8. 


Brtmttcr.    Treiw.  Royal  Soc.  Edin.  X,  107. 

210.  Primary  form :  a  right  rhombic  prism ; 
Bf  :  M=101o  24'  and  78^  36^.  Secondary  form  : 
HI :  e=U(P  42',  M  :  6=129^  18',  e  :  a=130o  47/^  p  . 
0=139^  13'.  Cleavage  parallel  with  e  highly  per- 
fect. Plane  P  striated.  It  occurs  also  in  reniform 
masses,  and  amorphous. 

H.=2*5 — 3.  G.=2-76.  Lustre  vitreous ;  some- 
«rhat  pearly  upon  e.  Streak  white.  Color  gray- 
ish-white ;  reddish-brown  when  compact.  Trans- 
parent— translucent.  Possesses  double  refraction. 
Sectile. 


It  dissolves  without  effervescence  in  the  muriatic  and  nitric  acids,  but  is  slowly 
affected  by  sulphuric  acid.  iL  gives  out  its  water  of  crvstallization  in  the  blowpipe 
flame,  and  then  melts  into  a  clear  colorless  globule,  which  tinges  the  flame  green. 
The  globule  obtained  with  borax,  remains  clear  on  cooling.  With  soda,  it  affords 
a  acoria  which  is  yellow  when  hot,  and  gives  out  copious  fumes  of  zinc  and  some  of 
radminm.  The  fused  mineral  forms  a  fine  blue  glass,  with  a  solution  of  cobalt. 
Hopeittf  appears,  therefore,  to  be  a  compound  of  phosphoric  acid  and  zinc,  with  a 
amall  portion  of  cadmium,  and  some  water. 

Ob0.  It  has  been  observed  only  in  the  calamine  mines  of  Altenberg,  near  Aix  la 
Chapelle.  It  was  first  distinguished  as  a  species  by  Sir  David  Brewster,  and  named 
in  honor  of  Prof.  Hope,  of  j£iinburgh. 


SPATHIC  IRON.    Marantalus  rhombohedrus. 


Brmehytypous  Paracbrose-Baryte,  M.     Carbooate  of  Iron.     Sparry  Iron.     Brown  Spar.     Stahl- 
•Icia.    Spberofliderite.    Clay  Iron  Stone. 

211.  Primary  form:  an  obtuse  rhombohedron ;  R  :  R=107^. 
Secondary  forms :  similar  to  figs.  112,  113,  PL  11. ;  also  113,  with 
the  planes  e  of  119  ;  e  :  e=136o  34'. 
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The  faces  often  occur  curved,  as  in  the  annexed  figures.    Fi^ 
1  is  a  singular  instance  of  several  curratuies  ari^i^  in  part  from 


the  compound  nature  of  the  crystal.  Cleavage  perfect  parallel  to 
R,  Imperfect  crystallizations :  botryoidal  and  globular  foriiii; 
occasionally  in  silky  fibrous  masses  ;  also  of  a  cf>arse  or  inqmlpi- 
bly  granular  structure. 

H.=3— 4.  G.=37317— 3-829.  Z.iM(rc  vitreous— pearly.  Streak 
white.  Color  ash-gray,  yellowish-gray,  greenish-gray,  also  broi^ 
and  brownish-red ;  sometimes  white.  Translucent— subtniuln- 
cent.     Fracture  uneven.     Brittle. 


PrtHD 

BllU  i—i  dId>,  Daihiia. 

■■'&-{sr' 

PnMoi.  Iron 

5T50 

M'STO 

Caibonic  Acid 

3600 

35900 

3M31 

Protox.  Majig. 

3-50 

1155 

Lime 

125 

3178 

}.« 

Alumina 

5-676 

Muislure 

=98-35, 

K.            3630=97431, 

,T, 

==100,  B. 

,     —    „ —    ,  __  J  infusible.    _ 

s  boiaz  green,  ll  dissolves  with  dim<.-ully  in  nilric  acid,  and  scarcely  efif- 
vescES,  unless  a reTiou.s]y  pulverized.  Exposure  lu  Ihe  almoaphere  darkena  its  color, 
rendering  ii  often  of  a  blacbish-biown,  or  brownish-red  color. 

Osa.  Sparry  iron  occnre  in  several  of  the  rock  strata,  in  gneiss,  mica-slate,  gftj- 
WBclce,  and  in  connection  villi  coal  formations.  It  is  often  associated  wilh  mrtilw 
ores.  Al  Freiberg  it  occurs  in  silver  reins.  In  Cornwall  it  accompanies  lln.  U  if 
also  found  accomnanying  copper  and  iron  pyrites,  galena,  vilreous  copper,  ftc.  Oc- 
casionally il  is  to  be  roel  with  in  trap  rocks. 

In  the  region  in  and  about  Siyria  and  Carinihia,  thi;  ore  forms  coherent  (nets  Ii 
gneiss,  which  extend  along  the  chain  of  the  Alps,  on  one  side  into  Austria,  andca 
the  other  into  Saltzburg.  At  Harzgerode,  in  the  Hartz,  il  occurs  in  fine  ciyiUls  la 
gray-wacke ;  also  [a  Comvall,  Alston  Moor,  and  Devonshire. 

The  SphitToiiiUrite  variety  has  a  spheroidal  form  and  radiated  stmcture  j  it  cC- 
cnrs  al  Hanau,  where  il  occupies  cavities  in  greenstone.  Clay  iron  stone,  whldtii 
a  miituie  of  carbonate  of  iron  and  clay,  occurs  in  the  coal  beds  in  the  neighborhood 
of  Glasgow ;  also  at  MoulUar,  Magescole,  &c.,  in  France, 

At  Ruibury,  Conn,,  a  vein  of  considerable  size  occurs  in  a  vein  of  quartz,  wUck 
traverses  a  stratum  of  gneiss  for  the  distance  of  a  mile.  It  is  also  obtained  In  coi- 
■Iderable  quantities  ai  Fljmoulh,  Vt.   In  small  quantities  it  occurs  at  Monroe,  Ccein 

This  ore  is  employed  very  eitennively  for  the  maoaftcinre  of  iron  and  ated. 
Ok  the  Stjrlan  bed,  at  the  celebntcd  Enberg,  betvecn  Elirnerx  and  Tordeobui, 
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en  are  constantly  emplofed.  The  bedt  which  ocear  in  the  coal  formation  in 
d,  supply  all  the  ore  reqoisite  lor  the  Immense  quantity  of  iron  annually 
I  in  Ghreat  Britain. 


JUNEERITE.    MAaANTALDs  bbomhcds. 

D9jHm&f,    Aaii.48  ClilB.  «  «•  Plqri.  LVL  198. 

3.  Primary  form :  a  right  rhombic  prism ;  M  :  Msl08^  26^. 
idary  form :  a  rectangular  octahedron  similar  to  &r.  89,  PI. 
ith  curved  faces.  Cleavctge  parallel  with  the  laterid  planes ; 
y  perfect 

=^3*6.    G.=3-815.    Lustre  of  external  surface  rather  dull ;  of 
age  face,  brilliant     Color  yellowish-gray. 

ntains,  according  to  DuMnoy, 

Protoxjrd  of  Iron  63-6  .  4T 

Carbonic  Acid  33*5 


Silica  8-1  IM 

Magnesia  3-7=98*9  3*9=96-6. 


»re  the  blowpipe,  with  borax,  it  fuses  into  a  yellowish-green  glass,  which  be- 
brown  when  the  proportion  of  Junkerite  is  smalL 

This  species  appears  to  be  identical  in  composition  with  spathic  iron,  and 
:arbonate  of  iron,  like  carbonate  of  lime,  must  rank  among  the  dimorphous 


IS  been  found  covering  the  surface  of  small  quartz  veins,  which  traverse  the 
^acke  at  the  mine  of  Poullaouen,  in  a  gallery  of  research.    It  was  first  ob- 
Iqr  hi.  Paillette,  sub-director  of  the  mine,  who  named  it  in  honor  of  the  di- 
,  M.  Junker. 


DIALLOGITE.    Maramtalus  decrepftans. 

iCjrpoat  ParaehroM-Baiyte,  M,    Carbonrnte  of  MangaMte.    Rhodochroaite,  and,  (when  miaid 
iWBia  of  Manganeae,)  Allagite,  Pboiisite,  Rhodonite. 

3.  Primary  form :  an  obtuse  rhombohedron ;  R :  R=106°  51'. 
idary  form:  similar  to  fig.  119,  PL  II.  Cleavage  parallel 
Imperfect  crystallizations  :  globular  and  botryoidal  forms, 
ig  a  columnar  structure  ;  sometimes  indistinct.  Also  granular 
ties,  occasionally  of  an  impalpable  structure. 
=3-6.  G.=3-692.  var.  from  Kapnik.  Lustre  vitreous,  in- 
ig  to  pearly.  Streak  white.  Color  various  shades  of  rose- 
Tirownish.  Translucent — subtranslucent.  Fracture  un- 
.    Brittle. 


eomposed  of 


FroB  Nanrag. 
>00 


Ozyd  of  Manganese  54*60                                  56* 

Carbonic  Acid  33*75                                  38*60 

Oxyd  of  Iron  187                                   

Silica  4*37                                   

Lime  8-60=»97'09,  Du  Menil.       5'40=»:100,  Berthier. 

I  notion  of  the  blowpipe  changes  the  color  to  gray.brown,  and  black,  and  pro- 

a  strong  decrepitation.  It  is  inftisible  per  se.    with  glass  of  borax  it  fuses 
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readily  into  a  violet-blue  bead.  It  effervesces  strongly  with  nitric  acid.  On  ezpo- 
snre  to  the  air,  its  color  is  changed  to  a  brown.  Some  bright  rose-red  varieCin  be- 
come paler. 

Obs.  Diallogiie  occnrs  commonly  in  veins  alonfc  with  ores  of  silver,  lead,  and 
copper ;  it  is  said  to  have  been  found  also  in  transition  mountains  with  other  oks 
of  manganese. 

It  is  not  uncommon  in  the  Saxon  mines ;  it  occurs  also  at  Nagyag  and  Kapnik, 
in  Transylvania,  near  EUingerode  in  the  Hartz,  6lc. 

Breithaupt  has  separated  from  this  ^)ecies  the  ore  from  Kapnik,  which  contains, 
according  to  Berthier,  (mechanical  mixture  in  part  1^  31  per  cent,  of  Silica^  9D'4  of 
Carbonic  Acid,  41  of  Frotoxyd  of  Manganese,  and  4*3  or  Lime.  Its  BardDeai  hi 
states  to  be  4'&— 5.    Q.^=3'5&i, 


TRIPLITE.      MAaANTALUS  QUADRATUa. 

214.  Imperfectly  crystalline.  Cleavage  in  three  directions  per- 
pendicular to  each  other;  one  the  most  distinct. 

H.=5 — 5-5.  G.=3-439 — 3-775.  Lustre  resinous,  inclining  to 
adamantine..  Streak  yellowish-gray.  Color  blackish-brown. 
Subtranslucent — opaque.     Fracture  small  conchoidal. 

According  to  Vauquelin^s  analysis,  it  consists  of  Oxyd  of  Iron  31,  Oxyd  of  Has- 
ganese  42,  and  Phosphoric  Acid  37. 

Before  the  blowpipe  it  fuses  easily  into  a  black  scoria.  It  dissolves  readily  in  ni- 
tric acid,  without  effervescence. 

Ob8.  It  occurs  at  Limoges,  in  France,  in  a  vein  of  quartz  in  granite,  accompa- 
nied bv  apatite. 

In  tne  United  States  it  is  met  with  in  considerable  abundance,  at  Washingtoa, 
Conn.,  where  its  situation  is  similar  to  that  at  Limoges.  It  is  associated  with  pul- 
verulent diailogiie.  It  is  found  in  small  quantities  accompanying  spodumene,  at  Ster- 
ling, Mass. 


HETEPOZITE.    Marantalus  Fren(Ei. 
Ann.  of  Pbil.  1831.    Ann.  de  Chim.  XXX.  S94. 

215.  Primary  form :  an  oblique  rhomlnc  prism ;  occurs  im»- 
ive.  Cleavage  parallel  with  the  faces  of  an  oblique  rhombic 
prism. 

H.  about  6.  G.  when  fresh  3-52,  after  exposure  3-39.  Lustre 
resinous,  like  that  of  apatite.  Color  greenish-gray  or  bluish ;  be- 
comes violet  after  long  exposure,  and  its  lustre  is  changed  to  sub- 
metallic. 

It  contains,  according  to  Dufrfenoy,  (Ann.  de  Ch.  et  de  Ph.  xli.  442,) 


Phosphoric  Acid 

Oxydf  of  Iron 

Red  Oz}'d  of  Manganese 

41-77 

34  89 

17-67 

Silica 

022 

Loss  by  Heat 

4-40=98-85. 

It  dissolves  in  acids,  excepting  its  silica.  Before  the  blowpipe  it  3rields  by  Avkft 
a  brown  enamel,  of  a  submetallic  lustre. 

Obs.  It  is  met  with  at  Thoreaux,  in  the  Haute  Yienne.  It  was  first  obserTedand 
described  by  DulV^noy. 
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HURAULITE.    Marantalui  rvmua. 
rauquelin,  Ann.  de  Chlm.  et  de  Ph.  XXX.  308,  and  IH^rimcff  XLh  338. 

316.  Primary  form :  an  oblique  rhombic  prism ;  M  :  M=117° 
3(y,  and  62°  3(y.  Secondary  form :  the  primary,  with  the  lateral 
solid  angles  deeply  replaced.     Cleavage  none. 

H.  above  3.  G.=2-27.  Lustre  vitreous.  Color  reddish-yel- 
low, a  little  lighter  than  the  color  of  hyacinth.    Transparent. 

It  contains,  according  to  Dufrf-noy,  Phosphoric  Acid  38,  Oxyd  of  Iron  111,  Oxyd 
of  Manganese  32-85,  Water  18=99-95.  It  is  very  fusible.  Before  the  blowpipe  it 
melts  into  a  black  button,  having  a  metallic  lustre ;  heated  in  a  glass  tube,  it  am>rd8 
some  water. 

Obs.  It  occurs  in  minute  cr3rstals,  occupving  small  veins  in  granite,  near  Limo- 
ges, in  the  Commune  of  Bureaux,  whence  its  name.  It  is  associated  with  a  fibrous 
phosphate  of  iron. 

It  resembles  zircon  in  color,  but  is  readily  distinguished  by  the  irregular  form  of 
its  crystals  and  its  Inferior  hardness. 


CUBE  ORE.    Arealus  otbicus. 

Hezabedral  Liroeon«  Malachite,  M.  Hezahedral  OllTenite,  J.  Pbarmakofidtrit,  Haua,  War- 
Mers,  IT.    Far  AraeniatA,  If. 

217.  Primary  form :  the  cube.  Secondary  form^ :  fi^.  28, 
33,  also  28  and  5  combined,  PI.  1.  Cleavage  parallel  with  the 
primary  faces  imperfect.  P  sometimes  striat^  parallel  to  its  edge 
of  intersection,  (fig.  28,)  with  a.    Faces  on  the  angles  often  curvM. 

It  occurs  rarely  massive ;  composition  granular. 

H.=2-5.  G.=3.  Lustre  adamantine,  not  very  distinct.  Streak 
olive-green — brown,  commonly  pale.  Color  olive-green,  passing 
into  yellowish-brown,  bordering  sometimes  upon  hyacinth-red,  ana 
blackish-brown;  also  into  grass-green,  and  emeredd-green.  Sub- 
translucent    Rather  sectile. 

According  to  Berzelius,  (Kong.  Vet.  Acad.  Handl.  1824,  p.  354,)  it  is  composed  of 

Arsenic  Acid  3738 

Peroxyd of  Iron  3990 

Water  18-61 
Phosphoric  Acid  2*53 

Oxya  of  Copper  0*65 

Insoluble  Matter  1  7ti=-99-93. 

Exposed  to  a  gentle  heat,  it  becomes  of  a  red  color ;  a  higher  temperature  causes 
intumescence,  but  drives  off  little  or  no  arsenic,  and  leaves  a  red  powder.  Copious 
arsenical  fumes  are  emitted,  when  supported  on  charcoal  before  the  blowpipe,  and  a 
melaUic  scoria  is  obtained  in  the  reducing  flame,  which  acts  on  the  magnetic  needle. 

Obs.  Cube  ore  is  obtained  at  the  mines  of  Huel  Gorlan,  Huel  Unity,  and  Carhar* 
rak,  in  Cornwall,  coating  cavities  in  quartz,  and  associated  Mriih  several  of  the  ores 
of  copper:  also  at  St.  Leonhard,  in  France ;  at  Schneeburg  and  Schwarzenbnrg,  in 
&xony. 

The  iron  sinter  of  Freiberg  is  closely  allied  to  this  species.  It  occurs  of  a  yellow- 
ish-gray color, in renifgrm  masses, sofLapproaching  to  firiaUe,  coarse,  earthy firac* 


DBSCUPTITS  lCUmUW8T« 


hB 


ton,  nd  adheriBg  ttraogly  to  die  loMW.    U 


«Wf 


Anoilc  Acid 

Perazyd  of  Iron 

Water,  with  tnce  of  Salplmrlc  Add, 


ARSENATE  OF  IRON. 


218.  Ifaasive.  Uwially  in  gnwll  poroM  vtmmm,  inegnlariy  ciy» 
tallized.  BenDelios  states  thai  he  has  observed  right  square  jnmm, 
terminated  by  four  sided  p3rraniids.    Coicr  pale.    Sireak  mulB. 


It  eoptaJM,  seeordiiig  to  BeneUin  and  Bonwfaisaalt, 

Anenic  Acid  50-78 

Perozyd  of  Iron  34*85 

Ozydof  liead  

Anenate  of  Alnmiiia  0-67 

Water  15'56->101'85^  Bers. 

If  heated  in  a  gla»  tube,  it  girtf  out  water,  witlKnt  an  efolaliQa  of  anenowadi* 
Before  the  blowpipe,  it  becomes  jrellow,  without  altering  Its  lonB. 

0».  It  occurs  at  Antonia  Pareira,  villa  Rica,  in  Brasil,  in  anaU  qoaatitkiiBa 
aiUcions  perhydrate  of  iron;  also  at  Loayaa,  near  Mannalo,  in  Popqran. 


dK 
34-3 

0^4 


ItSbiMl-SL 


8C0R0DITE.    AasAun 


QrMomie  FliMM^HBloid*,  Hmid.    BkmroHm,   MwtlaJ 


219.  Primary  form :  a  right  rhombic  prism ;  H :  M=119°  2^.  Se- 
condary form  :  M :  6=149°  31^    o :  0=116°  &  and 
102°   V.      Cleavage  indistinct  parallel  with  M 
and  e. 

H.=3-5— 4.  G.=3163— 3-3,  Haidinger.  Lus- 
tre vitreous-^flub-adamantine.  Streak  white.  Qh 
lor  pale-leek-green,  or  liver-brown.  Subtrans- 
parent — translucent.    Fracture  uneven. 

It  contains,  according  to  Chenevix,  (Phil.  Trans^  1801,  pp. 
191,  318,)  and  Ficinns,  (Schweigger's  Jahrbach,  iy.  198,) 


Arsenons  Acid 

335 

31-40 

Oxyd  of  Copper 

S23-5 

Protox.  Mang. 

4-00 

Oxyd  of  Iron 

37-5 

30-35 

Water 

13-0 

I&OO 

SiUca 

30 

Solphoric  Acid 

154 

liime 

8-00 

Magnesia 

8-00 

Gangue 

«985 

,  C. 

l-40«96-59,  F. 

It  gives  out  an  alliaceous  odor  before  the  blowpipe,  and  fuses  into  a  reddishrlvo** 
scoria,  which  acts  upon  the  magnet,  when  all  the  arsenic  is  expeUed. 

Obs.  a  brown-colored  variety  occurs  in  the  primitive  mountains  of  SchwaiiB^ 
berg,  in  Saxony,  associated  with  arsenical  pjnrites,  and  at  Loling,  near  Hntteobeifi 
in  Carinthia,  with  leucopyrite.     A  leek-green  scorodite  ia.  found  in  the  Coci£b 
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mines,  coating  cavities  of  ferroginoiis  qtuurtz.    NBnas  Genes,  in  Brazil,  hare  af- 
forded some  mie  specimens. 

The  name  of  this  npecies  is  derived  from  wffar,  g^arUc,  and  was  applied  becanse 
of  its  odor  mider  the  olowpipe. 


CHENOGOPROLITE.    Abbalus  AaaEirnmus. 

GaoMkothlg-Sis  «/  th$  0«rm«iu. 

220.  Mammilated. 

H.=2 — 3.  Lustre  resinous.  Streak  white.  Color  yellow,  or 
pale-green.     Translucent     PrtKture  conchoidal. 

Before  the  blowpipe,  it  evolves  copious  arsenical  fumes,  and  fuses  into  a  Uackith 
scoria ;  when  the  heat  is  continued  on  charcoal,  it  fiises  and  yields  a  button  of  silver, 
but  the  slag  contains  metallic  iron,  which  strongly  Affects  the  magnet.  Chencopro- 
lite  appears,  therefore,  to  be  an  arsenate  of  silver  and  iron. 

On.  The  principal  localities  of  this  species  are  in  the  Hartz,  at  the  mines  of 
ClausthaL  It  is  also  found  in  Cornwall,  and  at  Allemont  in  Dauphiny.  When  abun- 
dant, it  is  highly  valued  as  an  ore  of  silver. 

CheiuKaproliU  is  a  translation  of  the  German  name,  which  was  given  it  in  allusion 
to  its  peculiar  color  and  general  appearance. 

• 

TRIPHYLINE.    Abbalxjs  RHoimcns. 

221.  Primary  f  mm :  a  right  rhombic  prism ;  M :  M=about  132°. 
Cleavage  parallel  witli  P  perfect ;  parallel  with  M  and  one  of  the 
diagonius,  imperfect,  the  latter  the  least  so.  Occurs  commonly 
massive. 

H.=6.  G.=3*6.  Streak  grapsh-white.  Color  greenish-gray ; 
also  bluish.    Translucent  in  thin  fragments. 

It  contains,  according  to  Fuchs,  (Erdmann  und  Schweigger-Seidel  Joum.  fur 
Chem.  iii.  98,)  Phosphoric  Acid  41*47,  Protoxyd  of  Iron  48-57,  Protoxyd  of  Manga- 
nese 4*7,  Lithium  3-4,  Silica  0-53,  Water  0-68=99-35.  •  It  fuses  easily  before  the  blow- 
pipe, and  loses  0*68  per  cent,  of  water  at  a  red  heat.  It  dissolves  readily  in  borax, 
and  affords  a  green  glass.    It  is  soluble  in  the  acids. 

Obs.  It  occurs  in  large  quantities  at  Bodenmais.  It  was  first  described  by  Fuchs, 
yml  named  from  r^n  three ^  and  ^vXir,  family ^  in  allusion  to  its  containing  three  phos- 
phates. 

A  similar  compound  from  Keiti,  in  Finland,  has  been  analyzed  by  Nordenskiold, 
and  named  TYtrapkyline.  It  differs  in  physical  characters  from  the  preceding,  in  pre- 
senting a  yellow  color  on  its  surface  of  fresh  fracture,  which  by  degrees  becomes 
Mack.  The  following  analysis  exhibits  its  peculiarities  in  composition :  Phosphoric 
Acid  ^2-6,  Protoxyd  of  Iron  386,  Protoxyd  of  Manganese  121,  Magnesia  1*7,  Lithia 
S-SbbIOS'S}  the  excess  is  supposed  to  be  owing  to  an  incorrect  determination  of 
the  quantity  of  lithia. 


CACOXENITE.    Arealus  raDutus. 

Kakoxeae,  SUinmmm. 

232.  Occurs  in  minute  fibres,  diverging  from  a  point. 
a=3 — 4.    G.=3-38.    Lustre  silky.     Streak  yellowish.     Color 
yellowish-brown. 


DBaCRlPTITB  MlJIKBALOaT. 


Om.  It  1*  bond  U  Hfkack,  bmt  ZUrai . 
It  might  rddilf  be  misuken  for  Cupholile,  whick  Is  fi 
from  which  ii  ditten  in  its  dceprr  color.  The  wcMrd  C 
■HH,  Aod,  tf*t,  K*'^,  ID  allusion  lo  the  injunoiu  ellecu  at 
Uini  utt  the  iioa  tttmeuA  tnxa  Ihc  ore. 


VIVIASITE.    AJUiuaai 


%^ 


223.  Primary  form  .-a  right  rhomboidal  piisn ; 
M  :  T  =  123°  18'.  Secondary  form  :  P:e'  = 
125°  BG',  T  :  «=165°  gy,  M  :  e=l50'^  Sty,  M :  «= 
117°  40*,  T  :  i=125°  25*,  Phillips.  Surfece  P 
smooth,  others  striated.  Cleavage  highly  perfect 
parallel  witli  P,  traces  in  other  dlrectiotu.  An- 
perfecl  cryatallizationa :  renifomi  and  globular ; 
also  in  light  particles,  forming  superficial  coatings. 

H.=l-5— 2.  G=2-661.  iuj/re  pearly,  metallic- 
pearly  on  P.  The  other  faces  exhibit  a  vilreoiu 
lustre.  Streak  bluish-white,  soon  changing  to  in- 
digo blue.  The  color  of  the  powder,  obtained  by 
ptilverizing  the  dry  mineral,  is  liver-brown.  Color 
various  shades  of  blue  and  green ;  deepens  by  ex- 
posure. It  is  usually  green  at  right  angles  with 
the  vertical  axes,  ana  blue  parallel  to  it.  The  two  colors  mingled 
produce  the  dirty-bUie  color  u-liich  the  mineral  ordioarily  piescnlt- 
Transporent — translucent ;  opaque  on  exposure.  JFYaeture  not 
obser\-able.     Thin  lamiiue  perfectly  flexible.     Seclile. 

Il  ecmuias,  Bcconling  lu  Vogel  mnd  Stromerer,  (nnicnncbanKen,  p.  974,) 

Proloiyd  of  Irnn 
Phuviiboric  Acid 
Water 

It  decrrniuiKt  in  ihr  blou-pipe  flame,  and  imiDMliatelr  loses  its  color  and  betoMW 
opaque ;  if  piitrerized,  it  fiL<«!i  inio  a  dark  brm-n  or  bUck  Koria,  vhlch  atlecU  ikc 
maanciic  needle.  Heated  in  a  g\&i9  tube,  ii  yields  a  considerable  quantii*  of  put 
water.     It  diisolve.i  in  dilnle  nilric  and  fulphurie  orids. 

Om.  it  occurs  asmcialed  wiib  mafiieiic  and  common  irm  pjriirs  in  copper  nJ 
tin  vrin«;  aisu  in  narrow  Vfins  wilh  gold,  Iraversins  crav-wackei  occasioowlj,  ilh 
met  B'iihiD  trap  rocbi.  The  friable  Tatieiies  occur  in  clay,  and  are  wmeiimaaMr- 
ciated  with  bug  irtin  ore. 

Near  m.  Aftnes,  in  Cormrall,  Iran-spareni  crrstals  of  an  indipj  color,  have  btta 
found  an  inch  in  diaineier  and  Iwo  in  lengili,  disposed  on  magneiic  pyrites.  Bodca- 
mais,  and  the  Kuld  mines  of  Vnrospaiak,  in  Transvlvania,  afford  cnv^line  m- 
cimens.  On  Ihc  promontory  of  Kertz,  in  the  Blaclt  Sea.  it  has  been  found  in  Uip 
indisiinci  cryslals,  occupyinR  ihe  interior  of  shells.  The  eanhv  variety,  which* 
Kometimes  known  under  the  name  of  Hue  iron  or  i«i/i>?  Fnuiati  blut,  ocenn  b 
Orcenlnnd,  Siiria,  Carinihia,  Cornwall,  &c.  The  friable  varieties  hare  been  dk- 
-ered  in  bog  iron  ore  in  several  peal  swamps,  in  the  Shetland  Isles;  at  Ba]la^h,la 
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which  was  removed  for  the  foandation  of  the  west  bridge  at  the  foot  of  the  Castle 
rock,  Edinburgh,  indicating  no  verj  remote  origin. 

Fine  translucent  crystals  of  YiTianite,  presenting  a  dark  Une  color,  are  met  with 
at  Imleytown,  New  Jersey. 

At  Ailentown,  Monmouth  Co.,  N.  J.,  it  occurs  in  considerable  abundance,  both 
crystallized  in  nodules  and  earthy,  imbedded  in  bog  iron  ore,  and  associated  with 
clajTs.  It  often  fills  the  interior  oi  belemnites  and  gi3rphite8,  in  the  ferruginous  sand 
formation. 

The  blue  iron  earthy  or  earthy  variety  of  this  species,  contains 

Klitprotli,  (Belt.  It.  IM.)  BnadH,  (Bebwdf .  Jstarb.  1. 97.) 
Phosphoric  Acid                     33^  30-^ 

Protoxyd  of  Iron  47*5  43*775 

Water  90-0  25-000 

Alumina  ^-^  0-700 

Silica  ua.09-5.  O-Ofi&^OS-SaO. 


Its  color  is  at  first  grayish-white,  but  becomes  blue  on  exposure  to  the  air :  it  sella 
slightly,  and  has  a  somewhat  harsh  feel. 


ANGLARITE.    Arealus  iuterosns. 
Ana.  dM  Mines,  XII.  a03.    Malllclte,  TImmm,  MIn.  I.  453.    Diphoepkate  ef  Iron. 

224.  In  fibrous  masses  and  radiating  needles ;  also  in  cylindrical 
masses,  consisting  of  a  congeries  of  small  needle-form  crystals,  ra- 
diating from  the  centre  of  Uie  cylinder. 

G.=l-787,  Thomson;  the  variety  from  Gloucester  Co.,  N.  J. 
Ijustre  vitreous.  Streak  lifter  man  the  color.  Color,  gray, 
blai^i  bluish-black,  brown.    Translucent^-opaque. 

It  contains,  according  to  Thomson,  Vauqnelin,  and  Berthier, 

Mulllea  HilL  Haat«  Vlennt.  Anflar. 

Phorohoric  Acid  2400  24*8  38*82 

Protoxyd  of  Iron  42-65  51*0  5667 

Water  25*00  150  14.51 

Protoxyd  of  Manganese  9*0 


Grains  of  sand  7-90^=99-55,  T.  —^=99*8,  V.     =100,  B. 

It  fuses  before  the  blowpipe  into  a  black  globule.    In  the  matrass,  it  yields  water. 

Obs.  This  species  occurs  at  Anglar,  in  the  Haute  Vienne ;  also  at  Mullica  Hill, 
Okmcester  Co.,  I^.  J.,  in  bluish-blacK  cylindrical  masses,  composed  of  divergent  fibres 
oraeicnlar  crjnstals. 


CARPHOSIDERITE. 
Kftrphoddtritt,  BratUmpt,   Br«wMtr*i  Joanwl.  VIU.  181. 

226.  In  reniform  masses. 

H.s4— 4*5.  G.=2*5.  Lustre  resinous.  Streak  unchanged, 
glwntnftrifig.     Color  pale  and  deep  straw-yellow.     Feel  greasy. 

It  eontains  Oxyd  of  Iron,  Phosphoric  Acid,  and  Water,  with  small  cmantities  of 
lliBganese  and  2Unc.  It  dissolyes  readily  in  borax,  and  fuses  with  biphosphate  of 
aodalnto  a  black  scoria. 

Oaa.  This  species  was  first  distinguished  by  Breithaupt,  among  some  Greenland 
■pi^n^jmM     It  resembles  oxalate  of  iron.    Its  name  alludes  to  its  straw-yellow  color. 
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PYROSBIALITE.    Arcalci  bbombobsimu». 
PjrodBallt,  /.    Fer  mariatfe,  H.   HczacoMl  PyraaMUta-Mka, 

226.  Primary  form :  a  rhombohedron.  Secondary  form :  a 
hexagonal  prism,  fig.  114,  PI.  II.,  also  the  same  solid  with  the  al- 
ternate terminal  edges  replaced.  Cleavage  perfect,  perpendicular 
to  the  vertical  axis.     It  also  occurs  massive. 

H.=4 — 4*6.  G.=3*81,  Hisinger.  Lustre  of  a,  the  terminal  &oe 
of  the  hexagonal  prism,  pearly ;  of  other  planes,  less  so.  Streak 
paler  than  the  color.  Color  pale  liver-brown,  passing  into  gray 
and  pistachio-ffreen  ;  usually  brown  externally,  and  li^t-greenish- 
yellow  internally.  Fracture  uneven,  rather  splintery.  Somewhat 
brittle. 

According  to  Hisinger  and  Berzelios,  (Afhand.  iv.  317,)  it  consists  of 

Silica  35-850 

Peroxyd  of  Iron  35*480 

Sesquozyd  of  Iron  33444 

Chlorine  3760 

Water  3.600 

Ume  I-210»103-344. 

It  becomes  reddish-brown  in  the  blowpipe  flame,  and  emits  copious  fiuies  of 
muriatic  acid.  In  a  strong  heat  it  fuses  into  a  black  slag,  which  at  last  becooMi 
a  round  globule,  attractable  by  the  maj^et.  With  borax  it  fuses  readily,  and  pre- 
sents the  appearances  characteristic  of  iron  and  manganese.  It  dissolves  inmaii- 
atic  acid,  leaving  a  small  residuum  of  silica. 

Obs.  Pyrosmalite  has  been  found  only  at  Bjelkegruvan,  one  of  the  iron  mines  of 
Nordmark,  in  Wermeland,  Sweden,  where  it  is  associated  with  calc  spar,  pyroxene, 
apophvUite,  and  magnetic  iron.  A  cr}'stal  from  this  locality,  in  the  museum  at 
Stockholm,  is  nearly  an  inch  in  diameter  and  one  and  a  quarter  inches  long,  and 
weighs  five  and  a  half  ounces;  iis  form  is  a  six-sided  prism.  The  other  secon- 
dary form  given  above,  is  presented  by  a  crystal  in  the  cabinet  of  Mr.  Heyer,  of 
Dresden. 


CRONSTEDTITE.    Arealus  polucecs. 

Rtaombohedral  Melane-MIca,  M.     Cronttedtite,  Suinmann,     Hydrous  BIHeate  of  Iron,  TUa. 

227.  Primary  form :  a  rhombohedron.     Occurs  in  hexagonal 

Srisms,  tapering  towards  their  summit,  or  adhering  laterally ;  also  in 
iverging  groups,  reniform,  and  amorphous.     Cleavage  highly  per- 
fect, parallel  to  a,  or  the  base  of  the  prism. 

H.=2-6.  G.=3'348.  Lustre  brilliantly  vitreous.  Streak  dark 
leek-green.  Color  brownish-black.  Opaque.  Not  brittle.  Thin 
laminae  elastic. 

Steinmann,  (Schweigger's  Jahrbuch,  ii.  69,)  obtained  for  its  composition, 
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Vv.  Cmnttadtite. 
-     , ^ , 

Silica  23-458  93«3 

Protoxyd  of  Iron  58*853  57*61 

Water  10^700  10^ 

Protoxyd  of  Mang.  2*885  3*83 

Magnesia  5  078=99-968,  S.         3-35=>98-21,  S. 

Before  the  blowpipe  it  froths  a  little,  but  does  not  melt.  With  borax  it  affords  a 
hard  black  opaque  bead.  When  in  the  state  of  powder,  it  gelatinizes  in  c<nicentrated 
muriatic  acid. 

Obs.  It  accompanies  hydrate  of  iron  and  calc  spar,  in  veins  containing  silver 
ores,  at  Przibram,  in  Bohemia.  It  occurs  also  at  wheal  Maudlin,  in  Cornwall,  in 
diverging  groups ;  also  with  quartz  and  magnetic  pyrites,  at  the  mines  of  Conghonas 
do  Campo,  in  Brazil. 

CHLOROPAL. 
BtnUutrii  and  Brandett  Scbweigger*i  Jahrbueh,  V.  19. 

228.  Massive  ;  structure  impalpably  granular ;  earthy. 

H.=3 — 4.  G.=1'727 — 1'870 ;  earthy  varieties,  the  second  a  con- 
choidal  specimen ;  2-105,  Thomson,  a  Ceylon  chloropal.  Color 
greenish-yellow  and  pistachio-green.  Opaque — subtransparent. 
Fragile.    Fracture  conchoidal  and  splintery. 

It  contains,  according  to  Bemhardi,  Brandes,  and  Thomson,  (Min.  i.  464.) 


Httninnr. 

Hunffftrjr. 

Ccvlon. 
M-00 

Silica                       46 

45-00 

Protoxyd  of  Iron     33 

3200 

Peroxyd  26H>4 

Magnesia                   2 

200 

140 

Alumina                   1 

0-75 

1-80 

Water  18=100,  B.&B.       20-00=99-75,  B.  &  B.  I8-00=100-24,  T. 

Infusible  before  the  blowpipe,  but  blackened  and  rendered  opaque.  With  carbon- 
ate of  soda  it  forms  a  clear  glass,  exhibiting  some  red  points.  With  borax  it  fuses 
into  a  clear  glass,  having  no  red  points. 

Obs.  The  mineral  analyzed  by  Thomson,  differs  essentially  from  the  specimens 
from  Unghwarin,  Hungary.  The  latter  are  described  as  breaking  readily  into  a 
kind  of  parallelopiped,  the  upper  end  and  two  adjoining  lateral  edges  of  which, 
have  the  opposite  magnetic  pole  from  the  lower  end  and  the  other  two  edges.  The 
Ceylon  variety  appeared  to  Thomson  to  be  destitute  of  this  peculiarity. 

Ulosely  allied  to  this  species  is  the  green  iron  earth,  Grune  Eisenerde,  of  Werner. 
It  occurs  in  reniform,  botryoidal,  and  globular  masses,  presenting  an  impalpably 
granular  structure.  Lustre  resinous.  Streak  yellowLsh-gray.  Color  siskin-green, 
passing  into  black  and  yellow.  Brittle.  It  becomes  brown  and  black  before  the 
Dlowpipe,  but  does  not  melt :  it  is  not  dissolved  in  nitric  acid.  It  has  been  observed 
at  8<^eeberg,  in  Saxony,  and  in  the  Hollerterzing,  in  the  county  of  Sayn. 

SIDEROSCHISOLITE. 

Wenukingk.  Poaendorri  Annnlen,  I.  387.  Chamoitita,  BerthitTy  Ana.  des  Minct,  V.  393.  Hf- 
droM  DUtlicmte  of  Iron,  TlUwuon. 

229.  In  very  minute  crystals ;  also  massive. 

H.=2 — 3.  G.=3 — 3-4.  Lustre  splendent ;  sometimes  earthy, 
when  massive.  Streak  leek-green,  greenish-gray.  Color  pure 
velvet-black  when  crystallized  ;  dark-greenish-gray.     Opaque. 

According  to  Wemekingk  and  Berthier,  the  crystallized  and  massive  varieties 
contain. 
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Wiler 

Ctrbooaie  of  Line 
Carbonate  of  Magnes 


-103-8,  W. 


1-S-9»4,B. 


These  Tarielics  ire  therefore  each  a  kjdrffu*  JititUatt «/  irm,  and  diilcr  OBif  ll 
ibe  propoitioQ  of  water.  Heated,  it  at  fina  becomes  Mack  and  magneiic ;  atefirii 
it  changes  to  an  ochre-red.  In  a  Rlaas  tube,  water  ia  evolved.  It  Connaa  jd^wtk 
muriatic  acid.  The  massive  varietv,  Cbamoisiie,  effenreMes  with  acidi,  od  atta^ 
of  the  cartKmUe  of  lime  with  which  It  is  mixed.  The  solotion  obtained  wtlh  ito 
Ciystalline  varie^,  xideioKchlsolile,  in  gTwnish-y ellow. 

Oaa.  Crystallized  specimens  occur  in  cavjlies  of  magnetic  prritei  and  tfutj 
lioD  ore  in  small  crystals,  at  Conghona^  do  Campo,  in  Breiil.  Chamodaite  ocean 
in  beds  of  small  extent,  in  a  limestone  mountain,  abonnding  In  Btmifmi'fff.  at  Cha- 
moisin,  in  the  Valais. 

NONTRONITE. 
Abb.  <a  Cb.  ZZZTI.  BirlUtr. 

230.  Structure  like  clay.  Color  pale-atraw  or  canaty-ydlow, 
greenish.  Opaque.  Feel  unctuous;  tender.  Affords  an  oAoi, 
when  breathed  on.  Flattens  and  ^ows  lumpy  under  the  pestle. 
Polished  by  friction. 

b  coDlains  Silica  44,  Perozjrd  of  Iron  S9,  Alumina  3«,  Magnesia  3'!,  Water  187, 
GU;  I'9.  Immersed  in  water,  it  disecgagist  air,  becomes  snUranslncmt,  and  ia- 
creaies  Id  weight.  Slightly  healed,  it  loses  its  water,  and  assumes  the  coIot  at  nl 
oxjrd  of  iron.  It  is  readily  acted  on  by  muriatic  acid,  and,  in  pan,  is  gflatinlarf. 
Calcined,  it  becomes  sensibly  magnetic. 

Obs.  Occurs  in  reniform  masses,  seldom  larger  than  the  fist,  among  the  muga- 
nese,  in  the  arrondissement  of  Nonlron,  in  France. 

Closely  allied  to  tbis  species,  is  ihe  PinguiU  of  Leonhard,  of  which  the  fblloviat 
is  a  description: 

Massive.  Imtirt  slightly  resinous.  Strrai  lighter  than  the  color.  C*I*r  siskiB 
and  oii-green.    Does  not  adhere  to  the  tontpe,  and  emits  a  leeble  argiUaceons  odoi 


COBALT  BLOOM.    CoiiLTxLca  ai 


231,  Primary  form :  aright  rhomboidal  prtsm;  M:  T=124°B1'. 
Secondary  form :  a  cryslaT  from  Schneeberg ; 
M :  6=149°  12',  e  :  6-118°  23,  T  :  «=15B°  5',  T : 
e'=1270  6',  c:e=130°10',  e':  c'=94°  12'.  Sur- 
face P  and  T  vertically  striated.  Cleavage  par- 
allel to  P  highly  perfect,  scarcely  visible  parallel 
to  M  and  T.  Perfect  crystals  of  this  mineral  are 
always  very  minute.  The  imperfectly  crystid- 
liue  varieties  present  globular  and  renifoim 
shapes,  having  a  drusy  surface,  and  a  columnar 
structure ;  the  columnar  particles  are  sometimes 
stellularly  divergent,  and  thus  compose  a  granu- 


BARTTINEA. 


235 


lar  variety.    It  also  occurs  as  a  powder  coating  other  minerals,  and 
then  constitutes  what  is  sometimes  called  cobcdt  crust. 

H.=1'5 — 2 ;  the  lowest  degree  upon  P.  G.=2-948.  Lustre  of 
P  pearly,  especially  of  the  cleavage  face ;  of  other  faces,  adaman- 
tine, inclining  to  vitreous.  When  it  is  an  incrustation  on  other 
substances,  its  lustre  is  commonly  dull  and  earthy.  Streak  a  little 
fialer  than  the  color.  Color  crimson,  and  peach-blossom-red,  some- 
times pearl-gray,  or  greenish-gray.  The  red  tints  incline  to  blue, 
if  seen  in  a  direction  perpendicular  to  P.  The  powder  of  the  dry 
pulverized  mineral  has  a  deep  lavender-blue  tinge,  which  is  not  the 
case  when  crushed  in  water.  Transparent — subtranslucent. 
Fracture  not  observable.  Thin  laminae  flexible  in  one  direction. 
Sectile. 

According  to  Bucholz,  (GeUen's  Journ.  2d  ser.  ix.  314,)  cobalt  bloom  contains 
^  Arsenic  Aad  379,  Oxyd  of  Cobalt  392,  Water  22^.  Darkens  pr  se  in  }he  blow- 
pipe flame,  and  emits  copious  arsenical  fames ;  in  the  reducing  flame,  it  fuses  into  A 
globule  of  arsenid  of  cobalt.  With  borax,  and  other  fluxes,  it  yields  a  fine  blue 
l^ass. 

Obs.  It  occurs  at  Schneeberg,  in  Saxony,  in  micaceous  scales,  stellularly  aggre- 
gated. Brilliant  specimens,  consisting  of  minute  aggregated  crystals,  are  met  with 
at  Saalfield,  in  Thuringia;  and  at  Riegelsdorf,  in  Hessia.  The  earthy  peach-blossom 
Tarieties  have  been  oteenred  in  Daupniny ;  in  Cornwall ;  at  the  lead  mine  of  T3me 
Bottom,  near  Alston,  in  Cumberland.  A  perfectly  ereen  variety  occurs  at  Flatten, 
in  Bohemia,  and  sometimes  red  and  green  tinges  nave  been  observed  on  the  same 
ciystaL 

Cobalt  bloom,  when  abundant,  is  valuable  for  the  manufacture  of  smalt.  This 
q[>ecies  resembles  red  antimony,  and  capillary  red  copper  ore.  From  both  of  these 
minerals,  however,  the  efiects  under  toe  blowpipe  readily  distiu^:uish  it.  More- 
over, the  color  of  the  former  is  more  sombre,  or  the  latter,  more  brilliant  than  cobalt 
bloouL 


WHITE  LEAD.    Cronilus  rhomkcus. 
Dipriflmatk  Lead-Baryte,  M.    WbU«  L«ad  Ort.    Btei  Erde,  Wtm, 

232.  Primary  farm :  a  right  rhombic  prism ;  M  :  M=117o  13', 
and  62°  47'.    Secondary  forms :  both  from  Johangeorgenstadt. 


1 


M :  e=12(P  24'.   M :  e'=150o,  ^ .  a=140°  IS',  and  39°  46',  e :  a'» 
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1450  2(y,  c :  a=109°  53^   C/cara^c  parallel  to  M  often  perfect.  Cm- 

Sound  crystals :  several  of  these  forms  are  figured  in  PL  IV.,  and 
ave  already  been  fully  described  in  §  76.  Imperfect  crystaUiza- 
tions:  rarely  fibrous;  frequently  granularly  massive  and  impalpable. 
H.=3 — 3-5.  G.=6-46& — 6-480.  Lustre  adamantine,  inclining 
to  vitreous  or  resinous ;  sometimes  pearly.  The  former  is  some- 
times metallic,  if  the  colors  are  dark.  Streak  white.  Color  white, 
gray,  ^ayish-black,  sometimes  tinged  blue  or  green  by  some  of  tiie 
salts  of  copper.  Transparent — subtranslucent.  Fracture  conchoi* 
dal.     Very  brittle. 

Its  composition  is  as  follows : 

Leadhills. 
Carbonic  Acid  16*00 

Protoxyd  of  Lead  82*00 

Water  2-00»100,  Klaproth. 

Before  the  blowpipe,  it  decrepitates,  becomes  yellow,  then  red,  and  finally,  witk 
care,  a  globule  of  lead  may  be  obtained.  It  dissolves  readily,  and  with  efienreKeDce 
in  dilute  nitric  acid. 

Obs.  Leadhills  and  Wanlockhead  are  among  the  finest  localities  of  this  mineral 
At  these  places  it  occurs  with  other  ores  of  lead  in  transition  slate.  Beautiful  crys- 
tals are  met  with  at  Johan^eorgenstadt ;  at  Nertchinsk  and  Beresof,  in  Siberia;  near 
Bonn,  on  the  Rhine;  at  Clausthal,  in  the  Uartz;  at  Bleiberg,  in  Carinthia;  and  at 
Mies  and  Przibram,  in  Bohemia.  In  Enq^land,  it  has  been  ot^rved  at  Alston  Bioor, 
Keswick,  and  particularly  in  Cornwall,  where,  in  tlie  mine  of  St.  Minvers,  it  occon 
in  exceedingly  delicate  crystals.  Opaque  pseudonomorphs,  imitative  of  ciystila  of 
Anglesite  have  been  met  with  at  Leadhills. 

Fine  crystals  have  been  obtained  at  the  Perkiomen  lead  mines,  near  Philaddphia. 
It  also  occurs  at  Valle's  Diggings,  Jefierson  Co.,  Missouri,  and  in  small  qoantities, 
principally  as  an  incrustation,  at  Southampton,  Mass.  The  lead  mines  of  St.  Uiv- 
rence  Co.,  N.  Y.,  contain  much  of  this  ore,  where  it  has  been  formed  by  a  decompo- 
sition of  the  galena ;  it  has  not  been  observed  there  in  a  crystalline  state. 

CORNEOUS  LEAD.    Cronalus  auADRATCs. 
Brachyiypous  Lead-Bao'tc,  M.     Murio-Carbonaio  of  Lead.     CbIoro-CarlK>nate  of  Lead,  TImum. 

233.  Primary  form :  a  right  square  pristn.     Secondary  forms : 
similar  to  figs.  63  and  61,  PI.  I. ;  and  also  com- 
binations of  the  two.     M  :  e=135'^ ;  also  the  an- 
nexed figure.     Cleavage  parallel  to  M. 

H.=2-75 — 3.  G.=6 — 6*1.  Lustre  adaman- 
tine. Streak  white.  Color  white,  gray,  and 
yellow.  Transparent — translucent.  Rather 
sectile. 

According  to  Klaproth's  analysis,  (Beitrage  iii.  141,)  it  contains 

Lead  3917 

Chlorine  1356 

Protoxyd  of  Lead  4332 
Carbonic  Acid  8-51=104-56 

Before  the  blowpipe  it  melts  readily  inU)  a  yellow  globule,  which  on  cooling  b^ 
comes  white  and  crystalline.     On  charcoal,  lead  is  obtained. 

Obh.  The  lo<'alitiesof  this  rare  mineral  are  Matlock,  in  Derbyshire;  Haosbaden, 
near  Badenweiller,  in  Germany  ;  also  Southampton,  Mass.,  in  the  United  States.  At 
each  of  these  localities,  it  accompanies  other  ores  of  lead. 
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COTUNNITE.    Cronalus  YEmmANVs. 

Cotunnia,  MontieeUL    Cotunnlte,  F»n  KoheU.    Chlorld  of  Leftd,  Thtrnttn. 

234.  In  acicular  crystals. 

May  be  scratched  by  the  nail.    Lustre  adamantine ;    inclining 
to  silky  or  pearly.    Streak  white.     Color  white. 

According  to  Berzelius,  it  contains  Chlorine  25*48,  and  Lead  74*52,  and  is,  there- 
fore, a  simple  Chlorid  of  Lead. 

It  fuses  readily  in  the  flame  of  the  hlowpipe  and  colors  the  flame  blue,  giving  off 
white  vapors,  which  condense  on  the  charcoal.  With  carbonate  of  a«)da  it  yields  a 
glolnile  of  lead.    It  dissolves  in  about  27  times  its  weight  of  cold  water. 

Ob8.  This  mineral  was  observed  by  Monticelli  and  Covelli,  in  the  crater  of 
Mount  Vesuvius,  after  the  eruption  of  1822.  It  was  accompanied  with  chlorid  of 
jiodium,  and  chlorid  and  sulphate  of  copper.  It  was  named  in  honor  of  a  distin- 
guished medical  man  at  Naples. 


CERASITE.    Cbonalus  peritomus. 
PcrhonKHU  Lead-Baryte,  M,    Muriate  of  Lead.    Dicblorid  of  Lead.    Berzelite,  /.ery.    Keravite. 

235.  Primary  form :  a  right  rhombic  prism;  M:M=102°27^ 
It  occurs  in  masses,  having  a  columnar  structure,  often  radiated, 
and  admitting  of  a  highly  perfect  cleavage  parallel  to  M. 

HL=2-5 — 3.  G.=7 — 71.  Lustre  pearly  upon  cleavage  faces. 
Streak  white.  Color  white,  with  a  tinge  of  yellow  or  red.  Feebly 
translucent — opaque. 


It  is  composed,  according  to  Berzelius,  of 

Lead 

832 

Chlorine 

1377 

Carbonic  Acid 

103 

Silica 

1-46 

Water 

054=100, 

and,  therefore,  consists  of  2  atoms  of  lead  and  1  atom  of  chlorine. 

It  decrepitates  slightly  under  the  heat  of  the  blowpipe,  and  readily  fuses,  producing 
a  globule  of  a  deeper  yellow  color  than  the  original  specimen.  On  charcoal,  leaa 
may  be  obtained.  Treated  with  peroxyd  of  copper  and  salt  of  phosphorus,  the  flame 
assumes  an  intensely  blue  color. 

Ow.  This  rare  mineral  occurs  at  the  Mendip  Hills,  in  Somersetshire,  on  earthy 
black  manganese.    Its  name  is  derived  from  xcpaij  horn, 

LEIADHILLITE.    Cronalus  acrotomus. 
AzotoDKNii  Lead  Baryte,  M.    Bulphato-Tricarbonate  of  Lead.    Rbomboidal  Carbonate  of  Lead. 

236.  Primary  form:  an  acute  oblique 
rhombic  prism;  P :  M=89o  36^,  or  its 
supplement  9(P  24',  and  M :  il^9^  4(y, 
or  its  supplement  120°  2(y.  Secondary 
forms :  the  annexed  figure  is  placed 
with  a  side  lateral  edge  towards  the  observer.  The  plane  e  trun- 
cates the  front  lateral  edge.  The  lettering  of  the  planes  will  show 
their  respective  situations.  A  few  of  their  interfacial  angles  are  as 
follows ;  M :  M=120o  20',  P :  M  (the  front  plane  M)  «90o  24',  P :  M 
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(M  to  the  right)  =89°  36^,  M :  c=119o  5(y.    Cleavage  perfect  pw- 
allel  to  P,  in  traces  in  the  direction  of  M  and  2. 

H.=2-5.  G.=6-2 — 6-5.  Lustre  pearly  on  the  basal  plane ;  in 
other  parts  resinous,  somewhat  adamantine.  Streak  white.  CUor 
white,  passing  into  yellow,  green  or  gray.  Tranroarent — trandn- 
cent    Conchoidal /rac/i/r6  scarcely  observable,    nather  sectile. 

Its  constituents,  as  determined  by  Berzelios,  are 

Carbonate  of  Lead  71' I 

Sulphate  of  Lead  30*0=101*1. 

It  therefore  contains  three  atoms  of  the  former  to  one  of  the  latter. 

Before  the  blowpipe,  it  intumesces  at  first,  and  then  turns  yellow;  bat  recumstoi 
white  color  on  cooling.  It  efiervesces  briskly  in  nitric  acid,  and  leaves  a  white  pre- 
cipitate. 

Ou.  This  ore  has  been  principally  found  at  Leadhills,  associated  with  other 
ores  of  lead,  in  a  vein  traversing  gray-wacke ;  Grenada  is  also  staled  to  be  a  Vxm^ 
of  it.  The  cn'stals  seldom  exceed  an  inch  in  length,  and  are  commonly  smaller. 
The  compound  forms  are  very  complex. 


DYOXYLITE.    Cronalds  flbxius. 
PrUmatoidal  Le«d-Bar7te,  M.   Suphato-Cftrbonate  of  Laad. 

237.  Primary  form:  an  oblique 
rhombic  prism  ;  M  :  M  =  Secondary 
form:  Plane  M  is  usually  rounded,  and 
the  crystals  a^regated  lengthwise  and 
seldom  distinct.  Cleavage  parallel  to 
the  shorter  diagonal;  LaminoQ  flexible 
like  gypsum. 

H.=2 — 2-5.  G.=6-8 — 7.  Ltistre  pearly  upon  the  perfect  face  of 
cleavage  ;  on  other  parts  adamantine,  inclining  to  resinous.  Streak 
white.  Color  greenish-white,  pale-yellow  or  gray.  Transparent 
— translucent. 

Its  constituents,  according  to  Brooke,  are  Carbonate  of  Lead  46*9,  and  Sulphate  of 
Lead  53-1.  It  fuses  before  the  blowpipe  into  a  globule,  which  is  white  on  cooling. 
It  dissolves  in  nitric  acid,  but  without  a  perceptible  effervescence. 

Obs.  It  occurs  at  Leadhills,  with  other  ores  of  lead.  A  massive  variety  has  of 
late  been  observed  in  Siberia. 


ANGLESITE.    Cronalus  Angleseanus. 
Pfiimatic  Lead-Baryte,J#.    6ulphat«  of  Ltad.    Lead  Vitriol. 

238.  Primary  form:  a  right  rhom- 
bic prism;  M:M=103o49^  Secon- 
dary  form:  M  :  c=141°  64^  M  :  e= 
128°  G',  P :  a=140o  36^,  P :  e=115^  4(y, 
P  :  c  or  6=90°.  Cleavage  parallel  to 
M  and  P,  but  interrupted.  The  planes 
M  and  e  are  often  vertically  striated, 
and  a,  horizontally.   Imperfect  erf** 
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taUizatians :  Lamellar  and  granular  varieties  of  various  sizes  of 
individuals,  are  of  frequent  occurrence. 

H.=2-75— 3.  G.=6-259— 6-298.  Lustre  highly  adamantine  in 
some  specimens,  in  others,  inclining  to  resinous*  and  vitreous. 
Streak  white.  Color  white,  tinged  yellow-gray,  green  and  soitie- 
times  blue.  Transparent — opaque.  Fracture  conchoidal.  Yery 
brittle. 

It  contains,  according  to  Klaproth,  (Beitrage,  iii.  162,)  Stromeyer,  (Hofiman'a 
Handbuch,  iv.  43,)  and  Thomson,  (Min.  i.  569,) 

LeadhUlB. 
Sulphuric  Acid  25  75  260191  25*655 

Protoxyd  of  Lead  7050  72^146  74045 

Protoxyd  of  Iron  0-1161  

Protoxyd  of  Manganese     0*1654  

Water  2-25==98-5,  K.    0'1242«99  3384,  S.     0*300=100,  T. 

It  is.  therefore,  a  simple  sulphate  of  lead. 

In  toe  flame  of  a  candle  it  decrepitates,  and  fVequently  assumes  a  slightlv  reddish 
tinge  on  the  surface.  In  powder,  it  melts  in  the  blowpipe  flame  into  a  wnite  slag, 
which  yields  metallic  lead  by  the  addition  of  carbonate  of  soda. 

Obs.  This  ore  of  lead  results,  in  many  instances,  from  the  decomposition  of  ga- 
lena. At  Leadhills  it  frequently  occurs,  occupying  the  cubical  cavities  of  galena, 
or  is  disposed  on  the  surface  of  this  ore.  This  locality,  and  also  Wanlockhead,  af- 
ford large  and  beautiful  crystals  of  this  mineral,  some  of  which  are  transparent,  of  a ' 
talmlar  form,  and  are  several  inches  in  diameter.  Pary*s  mine,  in  Anglesea ;  Mel- 
lanoweth,  in  Cornwall ;  Clausthal  and  Zellerfeld,  in  the  Hartz ;  Badenweiler,  in 
the  Brisgau,  are  other  localities.  Small,  but  extremely  perfect  transparent  crystals 
luiTe  been  brought  from  Fondon,  in  Grenada.  The  massive  varieties  are  met  with 
Id  Siberia,  Andalusia,  and  Alston  Moor. 

In  the  United  States,  no  very  beautiful  crystallizations  have  been  obtained.  It, 
however,  occurs  in  the  Missouri  lead  mines,  and  also  in  the  lead  mine  at  Southamp- 
ton, Mass.,  and  at  the  Walton  gold  mine,  Luzerne  Co.,  Va. 


HEDYPHANE.    Cronalus  amorphus. 

239.  Occurs  in  amorphous  masses  traversed  by  numerous  fis- 
sures ;  also,  according  to  Breithaupt,  in  short  hexagonal  prisms. 

H.=3"5— 4.  G.=5-46 — 5-493.  Lustre  adamantine;  sometimes 
snbresinous.  Streak  and  Color  white,  or  grayish-white.  Trans- 
lucent. 

Its  composition,  according  to  Kersten's  analysis,  (Ann.  de  Ch.  et  de  Ph.  xlviii. 
178,)  is  as  follows, 

Protoxyd  of  Lead  5-2-950 

Lime  14034 

Chlorine  8-029 

Arsenic  Acid  22*780 

Phosphoric  Acid  8'907=100. 

It  fuses  before  the  blowpipe  into  an  opaque  globule,  which  does  not  crystallize  on 
cooling.  It  tinges  the  fliame  iirreenish-blue,  without  producing  any  odor.  With 
Mlt  of  phojtphorus  it  froths  and  gives  out  the  odor  or  muriatic  acid.  Globules  of 
kad  are  obtained  when  fused  on  charcoal,  and  white  arsenical  fumes  are  «^ven 
olT.  A  scoria  remains,  which  is  not  reducible  in  the  interior  flame,  but  crystallizes 
on  cooling. 

Ob8.  It  occurs  at  Longbanshyttan,  in  Sweden,  associated  with  brown  garnet  and 
manganese  spar.    Its  name  is  derived  hivg^  sweety  and  ^atvctv,  to  appear. 
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PLUMBO-RESmiTE.    Cronalus  rbhiciposmis. 


Sexaluminate  of  Lead,  TUawM.     Plombgomaia.     Bleiguimni,  9f  CA«  Otrmmma.     PIOBiba-gm- 
mlM. 

240.  Aggregations  of  columnar  particles  presenting  externally 
reniform  or  globular  shapes ;  also  impalpable. 

H.=4 — 4-5.  G.=6-3 — 6-4.  Ltistre  resinous.  Siretik  white. 
Color  yellowish  and  reddish-brown  ;  also  yellowish-white.  Trans- 
lucent. Resembles  in  color  and  appearance  gum-arabic.  Fracture 
conchoidal. 

Berzelius  and  Dufr^noy  obtained  the  following  as  ite  constitaents : 

Protoxyd  of  Lead  40-14  37*51 

Alumina  3700  3433 

Water  18-80  1614 

Sulphurous  Acid  0*90  

Lime,  Ox.  of  Iron,  and  Mang.  1*80  Phos.  Lead    7*80  (from  the  gangiie.) 

Silica  0*60=98-54,  B.  2*11=97*79,  D. 


A  quick  application  of  the  heat  of  the  blowpipe  produces  decrepitation,  and  iti 
parts  with  the  water  it  contains,  but  does  not  fuse.  On  charcoal  it  forms  an  enamel, 
like  some  of  the  zeolites,  without  fusing.  With  borax  a  colorless  glass  is  obuinedi 
a  reduction  of  the  ore  is  not  effected.  Concentrated  hydrochloric  acid  decompoMi 
the  powdered  plurabo-resinite. 

0b8.  It  occurs  in  clay  slate,  at  Huelgoet,  near  Poullaouen,  in  Brittany,  aao- 
ciated  with  galena,  blende,  iron  pyrites,  and  pyromorphite :  also  in  a  l&id  mine 
near  Beaujeu.    It  resembles  some  varieties  of  mammillated  blende. 


PYROMORPHITE.    CaoNALtrs  hexaoonus. 

Rhombohedral  LeadBaryte.    Phosphate  of  Lead.     Braunbleierz,  Grnoblalerz,   Wem.uad  H9§. 
Traubltfiiblel, //aMjr.    Aiveiiaie  of  Lead.    Mimetene. 

241.  Primary  form :  the  regular  hexagonal  prism.  Secondary 
form :  fig.  125,  PI.  II.  M :  6=150°,  M :  e=131o  45^  P :  6=138°  IS'. 
Cleavage  in  traces  parallel  to  M.  M  commonly  horizontally 
striated.  Imperfect  crystallizations :  globular,  reniform,  and  bo- 
tryoidal  forms,  having  an  internal  columnar  structure  ;  also  fibrous 
and  granularly  massive  grains  strongly  coherent. 

The  identity  in  the  crystallization  of  the  phosphate  and  arsenate 
of  lead,  requires  their  union  in  the  same  species.  In  the  farther 
description  of  them,  however,  it  is  preferred  to  treat  of  them  sep- 
arately. They  may  be  distinguished  as  variety  1,  speciosus  ;  and 
variety  2,  alliaceus. 


PYROMORPHITE.    Cronalus  hexagokts.    Var.  spEaosira. 

H.=3-6 — 4.  G.=6-5S71 — 6-915,  according  to  Thomson.  Lustre 
resinous.  Streak  white,  sometimes  yellowish.  Color  green,  yd- 
low-brown,  of  different  shades ;  sometimes  fine  orange-yellow,  aw- 
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ins  to  an  intermixture  with  chromate  of  lead.    Subtransparent — 
suDtranslucent.    Fracture  subconchoidal,  uneven.    Brittle. 

Its  compositon  is,  according  to  Kersten,  (Ann.  de  Ch.  et  de  Ph.  xlviii.  157,) 

Protoi.  Lead  72-17  75*830 

Lime  647  3711 

Chlorine  3-00  3*110 

Phosphoric  Acid  I9-36»100.  18-349=100. 

Klaproth,  (Beit.  iii.  146,) 

Protox.  of  Lead  7858  78*40 

Muriatic  Acid  1-65  1*70 

Perdxyd  of  Iron  010 

Phosphoric  Acid  19'73»99*96.  18'37«=98-57. 

The  first  analjrsis  by  Kersten,  was  of  «  specimen  belonging  to  the  variety  poljrs- 
phcerite,  being  in  small  spheres  of  a  brown  color,  and  was  obtained  in  the  mine  Son- 
nenwirbel,  near  Freiberg.  Sp.  |r.=6'092.  The  second  was  a  similar  specimen  from 
Mies,  in  Bohemia.  Klaproth's  first  of  the  above  analyses,  was  performed  on  a  brown 
phosphate  from  Hael  Groet :  the  second  was  a  siskin-green  phosphate  from  Zschopan. 
Before  the  blowpipe,  on  charcoal,  it  melts  without  sedition,  and  the  globule  on  cool- 
ing, assumes  a  polyhedral  form,  and  a  dark  color.  In  the  reducing  flame,  the  globule 
becomes  bluish.    It  dissolves  readily  in  heated  nitric  acid. 

Obs.  Pyromorphite  occurs  principally  in  veins,  and  accompanies  other  ores  of 
lead.  Fine  specimens  occur  at  Leadhills  and  Wanlockhead;  al  PouUaouen  and 
Hue!  Ctoet.  in  Brittany ;  at  Zschopau,  and  other  places,  in  Saxony ;  in  the  Hartz,  Bo- 
hemia, and  Hungary. 

The  green  variety  has  been  found  in  fine  specimens  at  the  Perkiomen  lead  mine, 
near  Philadelphia,  and  at  the  lead  mine  in  Lenox,  Maine. 


MIMETENE.    Cronalus  hexaoonus.    Var.  aluaceus. 

H.=2-75 — 3-5.  G.=6-41,  Gregor.  Lv^tre  resinous.  Streak 
white.  Color  pale-yellow,  passing  into  brown.  Subtransparent — 
translucent.    Sectile. 

It  is  composed,  according  to  Wholer,  (Pogg.  Ann.  iv.  167,)  who  analyzed  a  speci- 
men from  Johangeorgenst^t,  of 

Protoxyd  of  Lead  67*64 

Arsenic  Acid  21-09 

Lead  739 

Chlorine  2-56 

Phosphoric  Acid  1-32=100. 

It  dissolves  easily  in  nitric  acid,  especially  if  heated.  Before  the  blowpipe,  in  a 
gold  spoon,  it  fuses  into  a  brownish-yellow  mass,  which  does  not  crystalline  exter- 
nally on  cooling.  On  charcoal,  it  gives  out  copious  arsenical  fumes,  and  afibrds  a 
gl(wale  of  lead. 

Obs.  Fine  specimens  of  this  mineral  occur  at  Huel  Unity,  near  Redruth,  in  Corn- 
wall, and  in  several  other  of  the  Cornish  mines;  also  at  Beeralston,  in  Devonshire. 
At  St.  Prix,  in  the  department  of  the  Saone,  in  France,  it  occurs  in  capillary  crjrs- 
tals ;  at  Johangeorgenstadt,  in  fine  crystals  of  a  yellow  color ;  at  Nertschinsk,  Siberia, 
in  reniform  masses  of  a  brownish-red  color. 


232  DESCRIPTIVE  MINBRALOOT. 

MOLYBDATE  OP  LEAD.    Cronauti  ftramidaijs. 
Pyrmmidftl  Lawl-Barytt,  M.    Gtlb-bklcn,  Wwm.   Yellow  L0W  Oic    Btetfdbi  Rmu. 

242.  Primary  form :  a  square  octahedron ;  A  :  A  (over  a  ter- 
minal edge)  =99°  4(y ;  A  :  A  fover  a  basal 
edge)=131°  35^.  /Steconrfary/ortiw:  simi- 
lar to  fig.  54,  PI.  I.;  also  the  annexed  fig.,  e' 
:  e'Cover  basal  edge)=115°  7\  A  :  a'=150<^ 
46^,  e^  :  e^'=168o  49^.  Cleavage  very- 
smooth  parallel  to  A.  It  occurs  also 
granularly  massive  ;  grains  of  various 
sizes,  and  firmly  coherent. 

H.=2-75— 3.  G.=5-706,  Hatchett ; 
6*76,  Haidinger.  Lustre  resinous. 
Streak  white.  Color  wax-yellow,  pass- 
ing into  orange-yellow  ;  also  siskin-  and 
olive-green,  yellowish-gray,  grayish-white.  Subtransparent — rab- 
translucent.     Fracture  subc^nchoidal.     Brittle. 

Its  coitflituents  arc,  according  to  Klaproth,  (Beit.  ii.  275.)  Hatchett,  (Phil.  TrtM. 
1796,  p.  1033,)  and  Qbbcl,  (Schweigger's  Jahrbuch,  vii.  71.) 


Molvbdic  Acid 

24"^                     3700                      40-5 

Piotoxvd  of  Lead 

64'4:d                       58-40                       580 

l>ivd  of  lion 

—                  sew                

Silioa 

OS  67,  K.      0^28=98-76,  H.  

=98-5,  G. 

In  tht*  blo\i-pi|v  ilamo  it  dccropiiates  bri>kly,  and  becomes  of  a  darker  color,  which 
ai;ain  ili>a^)vai>i.  On  chari\>al  it  fu^es  and  is  absorbed  by  it,  leaving  behind  some 
^U^bules  ot  uictaUio  load.  With  borax  in  the  exterior  flame,  it  fuses  readily  into 
a  oolorloss  »jUs^.  In  the  interior  tlame,  the  glass  is  transparent,  but  on  cooling, te- 
oomrs  all  at  itnoe  dark  and  opaque.  MelLs  readily  with  salt  of  phosphorus,  pro- 
duoini;  u  lert^n  >;la5S.  when  the  proportion  of  the  mineral  is  small,  but  black  and 
o}>aqm\  if  latere. 

I^UM.  This  sjvi'ies  ivcurs  in  veins  of  limestone  with  other  ores  of  lead,  U 
Si'hwav.'onUu'h,  BleiN^rj;,  and  Windish-Kappel,  in  Carinthia.  It  is  also  met  with 
at  Re<baiiya«  in  Hungary,  and  at  Moldawa,  in  the  Bannat,  where  its  crystals  hafe 
considerable  lesemblauoe  to  chromate  of  lead.  It  is  found  in  small  quantities  K 
the  Svuiihan){i(on  lead  mines,  Mass.,  and  at  the  Perkiomen  mine,  near  Philadelphiii 


VANADATE  OF  LEAD.    Cronalis  Vanadiccs. 

'i  VA,  ( Vours  ill  irregular  cr^-stallizations,  globular  masses,  or  in- 
oruslrtUons.     Tho  larjror  globules  exhibit  traces  of  six-sided  prisn* 

II  ilX  ii.  (VtUV23— 7-23.  Lustre  fracture  of  surface  refr 
nou 

vouolundal.     Brittle. 


IS,     Strvtik  white.     Color  light  brownish-yellow,  straw-yelloir, 
dish  browu.     Subtraiislucent — opaque.     Fracture  even,  or  ft* 


Aooorxli»»:  lo  Her/elius,  the  Mexican  ^   '  orid  of  Lead  85*SS,  ▼* 

nadaie  of  Und  71 00,  Hydrous  Ox|  \  Thamaon  obiaia» 
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Chlorine 

Lead 

Proloi^-d  of  Lead 


d  Siiici 


0-II>3=99-434. 


is  equivalent  lo  1  pait  of  Chlorid  of  Lead,  lo  9  of  Sesqni  vanadate  of  t.esd. 
re  [lie  blowpipe,  in  a  jmir  of  forceps,  it  fuses,  and  relaios  its  yellow  color  on 
■ ;  if  kept  some  time  in  fusion,  however,  it  changes  Into  «  siccl-grav  porous 
I'hich,  upon  charcoal,  yields  globules  of  metallic  lead.  On  charcoal  il  fusses 
uch  frothing  into  a  bead,  re^mbling  the  original  a»say.    It  furins  i;reeu  so- 

wiih  the  iiulphuric  and  muriatic  acid.s,  aiid  a  beautiful  yellow  sulutiou  triih 

Tliis  mineral  was  first  discovered  al  Zimapao,  in  Mexico,  bv  Del  Rio.  It 
cc  been  obtained  among  some  of  ihe  old  wurkinKS  ai  Wanlocbfhead,  in  Dum- 
re,  where  ft  occurs  in  small  fclobalar  masses,  sprinkled  over  calanune,  or  iti 
atiugii  on  the  surface  of  that  mineial. 


TUNGSTATE  OF  LEAD.    Can.-)* 

Tunpuu  of  L«d.    SclwHaiiiim  Blal. 

I.  Primary  form  :  n  stiiiiire  octaliedron  or  prism.    Occurs  in 
ied  square  octahedrons  or  prisms ;  ofleii  indistinctly  nggre- 

Cleavage  parallel  to  tlie  base  of  the  prism. 
=2-75.-3.  G.^r-904— 8-088.  L»»s(reresinoiis.  Streak \v\a\e. 
green,  gray,  brown,  and  red.     Faintly  translucent. 

composed  of  Tunsstic  Acid  53,  and  Oiyd  of  Lead  48. 

ells  before  the  blowpipe,  and  gives  ofl"  vapors  of  lead,  leaving  a  dark-colored, 

iailic  cryMaltine  globule,  whose  streak  Is  pale-^ay. 

Ttmgstaie  iif  lead  occurs  at  Zinuwald,  in  Bohemia,  aiiniciated  v 
lea;  also  at  Bleiberg,  inCarinthiii,  accompnying  the  mi>lybdaie  ol 


Kith  qua 
if  Icud. 


CHROMA TE  OF  LEAD.    Cronac. 


i.  Primary  form  .•  on  obliijue 
bic  prism ;  M  :  M=93<>  40',  P  : 
3°  IK     Secondary  forms:    V  :       ■^'  " 

1203O',  M:e  =  136<^50',   M  :  c=  |    ,3   " 

lO",  e  .  e=119°    c  ;  6=107"  30'.  )    ]  - 

vage  tolerably  distinct  parallel  ;  m  ,■     y 

,  less  so  parallel  to  P.     Surface  1     ', 

'eaked longitudinally.    Thefaces  ,   / 

ly  smooth  and  sliining;.     Iiaper-  i,,i   i' 

•jryatalUzations :  imperfectly  co-  \\  /y 
lu ;  graimlarly  massive.  \')^ 

=2.6_3.    G.=6— 6004.    Lustre  ^ 

Uliliiie-Titreons.  Streak  oronge- 

Calor  various  shades  of    hyacinth-red. 
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The  con^dtaBnts  of  the  pore  chromate  of  lead  are  Chromic  Aeid  31*71,  Protozjid 
of  Lead  e»Mr 

It  blackens  in  the  blowpipe  flame,  and  decrepitates  if  qnickly  heated.  It  mar  be 
fased  into  a  shining  slag  containing  globules  of  lead.  It  undergoes  a  partial  rraiio- 
tion  in  glass  of  borax,  coloring  at  it  the  same  time  green.  It  dissolves  without  efTeir- 
escence  in  nitric  acid,  and  produces  a  yellow  solution. 

Ob8.  Siberia  is  the  principal  locali^  of  the  chromate  of  lead.  It  occurs  abo  tt 
Beresof,  in  narrow  vems,  traversing  aecomposed  gneiss,  and  associated  with  gold, 
pyrites,  galena,  quartz,  and  Vau^uelinite.  In  Brazil,  at  Conconhas  do  Campo,  fiae 
crystallized  spcKumens  are  met  with,  where  it  occurs  in  decomposed  granite. 


MELANOCHEOITR    Cronalus  rubeus. 
BabMsqakhronata  of  L«ad,  TlMk 

246.  Primary  farm:  a  rhombic  prism.  Crjrstals  usually  taba- 
lar,  and  reticularly  interwoven.     Occurs  also  massive. 

Very  soft.  G.=5'75.  Lustre  resinous,  glimmeriDe.  Streak 
brick-red.  Color  between  cochineal  and  hyacinth-rea ;  becomei 
lemon-yellow  on  exposure.    Subtranslucent — opaque. 

It  contains,  according  to  Hermann,  (Poggendorfs  Annalen,  xxviii.  1G2,)  Chromic 
Acid  33-64,  Protoxyd  of  Lead  76  36=100.  On  charcoal,  before  the  blowpipe,  it  torn 
readily  into  a  dark  mass,  which  is  crystalline  when  cold.  In  the  reducing  flame,  lead 
is  sublimed.    It  gives  a  green  bead  with  the  fluxes. 

Ob8.  It  occurs  in  a  limestone  rock  at  Bereso&k,  in  the  Ural,  associated  with 
chromate  of  lead,  Vauquelinite,  pyromorphite,  and  galena.  It  was  first  analyzed  aad 
described  by  Hermann. 

VAUGinELINITE.    Cronalus  VAuauEUNi. 

247.  Primary  form :  an  oblique  rhombic  prism.  Occurs  usu- 
ally in  minute  irregularly  aggregated  crystals,  of  a  dark  green  or 
black  color.  Compound  crystals :  similar 
to  the  annexed  figure ;  composition  of  the 
third  kind,  parallel  to  a  plane  on  the  acute 
solid  angles,  P :  P  (of  the  two  individuals,) 
=134°  3(y,  and  P  :  e=149o  nearly.  Imper- 
fect crystallizations :  reniform  and  botryoidal  shapes,  and  granu- 
lar structure ;  also  amorphous. 

H.=2*5 — 3.  G.=5-5 — 5-78.  External  lustre  adamantine,  often 
faint.  Streak  siskin-green  or  brownish.  Color  dark-green,  some- 
times nearly  black.  Faintly  translucent — opaque.  Practure  un- 
even.    Ratner  brittle. 

According  to  Berzelius,  it  contains  Oxyd  of  Lead  60*87,  Oxyd  of  Copper  lO-tt, 
Chromic  Acid  28-33=100.  »       /  i-i-        -^ 

Before  the  blowpipe,  on  charcoal,  it  slightly  intomesces  and  flises  into  a  gray  sab- 
metallic  globule,  yielding  at  the  same  time,  small  beads  of  lead.  It  is  partly  soluble 
in  nitric  acid. 

Obs.  Vauquelinite  occurs  with  chromate  of  lead  at  Beresof,  in  Siberia,  generally 
in  mammi  Hated  or  amorphous  masses,  or  thin  crusts.  It  has  also  been  obsenred  at 
Port  Gibaud,  in  the  Puy  de  Dome ;  it  is  stated  to  occur  along  with  the  chromate  of 
lead  of  Brazil.    Levy  gives  its  specific  gravity  at  6-8— 7*2,  and  hardness  above  4-0. 
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CALEDONITB.    Cronaloi  DUToiiUf. 

ParaUMMin  Le«d-Bu7t«,  Haid.   CaprtOM  BBlpbato-OutoMtie  of  Lead. 

248.  Primary  form:  a  right  rhom- 
bic prism ;  M  :  JA=9B^.  Seconda- 
ry form  :  & :  6^=1080  M :  c=132°  3(y, 
P :  a=126o,  P :  6^=1260,  P :  6=115°  3(y, 
bf' :  af'=U3^  4»,  Brooke.  Cleavage 
parallel  to  M  and  P  indistinct,  more 
obvious  parallel  to  e.  The  crystals 
are  sometimes  large  and  well  defined, 
but  usually  very  minute,  and  occa- 
sionally appear  in  bunches  diverg- 
ing from  a  common  point. 

H.=2-6 — 3.  G.=6-4.  Lustre  resinous.  Streak  greenish-white. 
Color  deep  verdigris  or  bluish-green  ;  inclining  to  mountain  green 
if  the  crystals  are  delicate.  Translucent.  Fracture  uneven. 
Bather  brittle. 

Brooke's  analysis,  (Edin.  Phil.  Jour.  iii.  119,)  determined  its  constitnents  to  be 

Sulphate  of  Lead  55*8 

Carbonate  of  Lead  32*8 

Carbonate  of  Copper  11'4:=:100. 

Om.    It  occurs  only  at  Leadhills,  in  Scotland,  accompanyiDg  the  other  ores  of 
lead  of  that  locality.    It  was  first  examined  and  described  by  Mr.  Brooke. 


CUPREOUS  ANGLESITE.    Cronilus  rhomboideus. 


Dtptoftnte  Lead-Bwyte,  HaU.   Capreooi  Salpliau  of  Lead. 

249.  Primary  form :  a  right  rhom- 
boidal  prism ;  M  :  T=95o  46^,  as  deter- 
mined by  Haidinger.  Secondary  form: 
the  annexed  figure,  e:e=119o,  Haidin- 
ger. Cleavage  very  perfect  parallel  to 
MandT. 

H.=2-6— 3.  G.=5-3— 5-5.  Lustre  vitreous  or  adamantine. 
Streak  pale-blue.     Color  deep  azure-blue.    Translucent. 

According  to  Brooke,  (Ann.  of  Phil.  2d  ser.  ir.  117,)  it  consists  of  Sulphate  of 
Lead  74*4,  Ox^d  of  Copper  18*0.  and  Water  4'7«97'1.  In  the  blowpipe  flame,  it 
aflbrds  indications  of  copper  and  lead. 

Obb.  This  mineral  occurs  only  at  Leadhills,  but  is  even  there  an  exceedingly 
xare  mineral.    Linares,  in  Spain,  has  been  reported  as  another  locality. 


MINIUM. 

260.  Pulverulent,  exhibiting,  under  the  microscope,  occasionally 
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crystalline^ scales.    The  crystal,  according  to  M.  Kapper,  is  aright 
rhombic  prism  of  93°  44^ 

G.=4*6.     Color  vivid  red,  mixed  with  yellow. 

According  to  Mr.  Sinithson,  it  is  a  Sesquoxyd  of  L<uad.     In  the  reduction  flame 
of  the  blowpipe,  globules  of  lead  are  obtained. 

Obs*.    It  occurs  at  Bleialf,  in  Eifeld:  Badenweiler,  in  Baden;  Brillon  in  West- 
phalia, island  of  Anglesia ;  and  Gra.«^s-hill  chapel,  in  Yorkshire.    It  is  usually 
elated  with  galena,  and  also  with  calamine. 


PLUMBIC  OCHRE. 

251.  Occurs  massive.  G.=80.  Lustre  dull.  Streak  lighter 
than  the  color.  Color  between  sulphur  and  lemon-yellow.  Opaque. 
Does  not  soil. 

Dr.  John  determined  the  following  as  its  constituents:  Protoxvd  of  Lead8T38^ 
Carbonic  Acid  .SH-IG,  Oxyd  of  Iron  aiid  Lime  0-481,  Ferruginous  Silica  2-404p=9I'11I. 
Melts  easily  before  the  blowpipe,  and  is  easily  reduced. 

Obs.  It  is  said  to  (»ccur  at  Badenweiler,  in  Baden,  in  quartz.  Geralt  states thatit 
has  been  ejected  from  the  volcanoes  of  Po|X)caiapetl  and  Jztaccituall,  in  Mexico. 


POLYSPH^RITE. 

Breitkuupiy  Jahresliericlit,  1832,  p.  S03. 

252.  In  roundish  masses ;  structure  internally  radiated. 
H.=3 — 4.     G.=5'83 — 5-89.      Lustre    greasy.      Fracture    con- 
choidal. 

Contains  Oxyd  of  Lead,  Phosphoric  Acid,  and  Magnesia. 
Obs.    <^)ccurs  at  the  mines  of  Freiberg,  in  Saxony,  associated  with  blende,  galena, 
quartz,  and  iron  pyrites. 


APHANESITE.    Cypralus  acrotomus. 

Dintoniniifi  Ilnbrnnenio-Mnlnchitr,  .w.    Axotoirmtm  Hnbroneme-MnlfcchUe,  Haid.   Rndlnted  Adeilw 
Oiivoiiitc,  ./ii»«.    StrjihIurjE, //<»jr.    Ciiivre  .\rHeniatv  F<irrir«>ru, //.    C'uivre  ArB«iilat6  eu  PrlflB**' 
boidulr  <>bli(|iii',  Lrry. 

253.  Primary  form :  an  acute  oblique  rhombic 
prism  ;  M  :  M=56o  and  124°,  P :  M=85o  and  95^. 
Secondary  form:  M  :  M  =  124o,  P  :  a=99o  30'. 
Cleavasre  highly  perfect  parallel  with  P. 

H.=2-5— 30.  G.=4192.  Lustre  of  face  P 
pearly.  Streak  verdigris-green.  Color  dark  ver- 
digris-greeii,  inclining  to  blue;  also  dark-blue. 
Subtranslucent.     Not  very  brittle. 

According  to  Chenerix  and  Richardson,  it  contains 
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Oxyd  of  Copper  64-00  5e-65 

Arsenic  Acid  30*00  39-80 

Water  1600=100,  C.  355=100,  R. 

It  detlas^ratcs  before  the  blowpipe,  fuses  readily,  and  emits  arsenical  fumes. 

Qua.  It  occurs  only  at  Cornwall,  with  other  salts  of  copper.  The  crystals  usually 
present  a  very  dark-blue  color  and  brilliant  lustre,  but  are  rarely  recognizable,  being 
aggregated  in  diverging  groups,  or  disposed  in  extremely  minute  individuals,  in 
cavities  of  quartz.    Hence  the  name  Apkamesile^  from  a^nf,  unmaHtfest, 


BLUE  MALACHITE.    Ctpralus  ccbruleus. 

Prismatic  Azure-Malachlto,  M.    Blue  Copper  Ore.    Blue  Carbonate  of  Copper.    Ilydro-Carbonale 
•f  Copper,  'I%vms«n.  Cltvuay  Cop|icr. 

254.  Primary  form :  an  oblique  rhombic  prism ;  M  :  M=98°  SCK. 
Secondary  form :  P  :  c=y2°  2V.  a  :  c= 
132^  43',  a  :  a  (over  P)  =99°  32^  It  oc- 
curs also  massive,  and  presenting  several 
imitative  sliapcs,  liaving  a  coluimiar  com- 
position ;  also  of  a  dull  and  earthy  ap- 
pearance. 

H.=3-5— 4-25.  G.=3-831.  Ln^/rc  vit- 
reous, almost  adamantine.  Streak  blue, 
lighter  than  the  color.  Color  various  shades  of  azure-blue,  pass- 
in;;^  into  azure  and  Berlin-blue.  Transparent — subtranslucent. 
Fracture  conchoidal.     Brittle. 

It  contains,  according  to  Klaproth,  (Beitrage  iv.  31,)  Vauquelin,  (Ann.  de  Mu- 
seum, XX.  1,)  and  Phillips,  (Journ.  Royal  Instiibtion  iv.  ^6,) 

Carbonic  Acid  2400  21-25  25-4ri 

Oxvd  of  Copper        70-00  7000  0908 

Water  G  00=100,  K.         8-75=100,  V.         5  40=100,  P. 

It  blackens,  when  strongly  heated,  and,  on  charcoal,  fuses;  borax  is  colored  green. 
It  dissolves  with  effervescence  in  nitric  acid. 

Obs.  Blue  malachite  occurs  abundantly  in  snlendid  crystallizations,  presenting  a 
great  variety  of  forms  and  brilliant  c»)lors,  at  Cnessy,  near  Lyons,  whence  it  has  de- 
rived its  name  of  Ckcssij  Copper.  It  also  occurs  in  tine  crystals  in  Siberia;  at  Mol- 
dawa,  in  the  Bannat ;  at  Wheal  Buller,  near  Redruth,  in  Cornwall ;  also  in  small 
quantities  at  Alston  Moor  and  Wanlockhead. 

This  mineral  occurs  at  the  Perkiomcn  lead  mine,  associated  with  galena,  blende, 
and  white  lead  ore ;  the  specimens,  however,  are  rather  indifferent. 

If  abundant,  blue  malachite  is  a  valuable  ore  of  copper.  It  forms  a  blue  paint  of 
a  bright  tint,  when  ground  to  an  impalpable  powder ;  out  is  of  little  value  as  a  pig- 
ment, on  account  of  its  liability  to  turn  green. 


GREEN  MALACHITE.    Cypr^lus  viiajaris. 

llnnl'Priimaiic  HaUmnemcMalacliite,  M.   Uipriiimatic  Green  Malachite,  Jamcjion.    Green  Carbon- 
ate of  Copper.    Blountnin  Green.    Atlaserx. 

255.  Primary  form  :  an  obliciue  rhombic  prism  ;  M  :  M=130^ 
P '  c  (plane  tmncatiiiff  the  first  lateral  edge)  =118°  11^  Cleavage 
highly  perfect  parallel  to  P ;  less  distinct  parallel  to  p,  or  the  longer 
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diagonal.  Comwmnd  crystals:  composition  of 
the  second  kind;  parallel  with  the  obtuse  lateral 
edge  of  the  prisnL  Imperfect  crystallizatums : 
in  fascicular  groups;  tuberose,  botryoidal,  and 
stalactitic  shapes,  composed  of  diverging  fibres; 
also  fibrous ;  and  frequently  granularly  massive^ 
of  an  earthy  appearance. 

H.=3-5— 4.  G.=4008,  Haidinger.  Lustre  ad- 
amantine,  inclining  to  vitreous ;  fibrous  varieties 
have  often  a  silky,  and  others  an  earthy  lustre. 
Streak  green,  rather  paler  than  the  color.  Trans- 
lucent— subtranslucent — opaque.  Fracture  subconchoidal,  uneven. 
Seldom  observe  in  crystallized  forms. 

It  contains,  according  to  Klaproth,  (Beitrage  ii.  987.)  and  Vauqaelin,  (HaiyH 
Min.  iii.  491,) 

180 
70-6 
Il-5«100,  K. 

It  is,  therefore,  a  hydrous  dicarbonate  of  copper. 

Before  the  blowpipe,  it  decrepitates,  becomes  black,  and  is  paitly  inAiaible,  aad 
partly  converted  into  a  black  scoria.  With  borax,  it  fuses  easilv  into  a  deep  gVMi 
globule,  and  ultimately  affords  a  bead  of  copper.  It  diasolres  with  effisnreBcenoe  ii 
nitric  acid. 

Green  malachite  usually  accompanies  the  other  ores  of  copper.  Perfect  ciyildi 
are  quite  rare.  The  fibrous  vanety  occurs  abundantly  in  Siberia ;  at  Chessyt  ^ 
France ;  and  in  the  old  mine  at  Sandlodge,  in  Shetland ;  the  compact  occun  it 
Schwatz,  in  the  Tyrol.    It  also  occurs  at  Cornwall. 

In  the  United  States,  it  occurs  in  connection  wiUi  the  vitreous  copper  of  ChesUfe^ 
Conn. ;  at  Schuyler's  mines,  New  Jersey,  where  it  is  accompanied  also  with  red  copptf 
ore:  in  the  Blue  Ridge,  in  Pennsylvania,  near  Nicholson's  Ghip;  at  the  Perkiomai 
lean  mine ;  but  it  has  not  been  obtained  at  either  of  these  and  other  localities  in  fine 
specimens. 

Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses,  is  cut  imo 
tables,  snuff-boxes,  vases,  Slc. 


Carbonic  Acid 
Oxyd  of  Copper 
Water 


3185 
TOUO 
8-75-=IOO,  V. 


CHRYSOCOLLA.    Ctpralus  amorphus. 


Uncleavable  Stapbyllne-Malachite,  M,   Copptr-freen.    Silleo-Cvbonata  of  Copper, 

256.  Botryoidal  and  massive. 

H.=2— 3.  G.=2— 2-238.  Liistre  vitreous,  shining,  earthy. 
Streak  white.  Color  emerald-  and  pistachio-green,  passing  into 
sky-blue  ;  often  brown  when  impure.  Translucent — translucent- 
opaque.  Fracture  conchoidal.  Rather  sectile  ;  translucent  vari" 
eties  brittle. 

It  contains,  according  to  Klaproth,  (Beit.  iv.  34,)  John,  and  Thomson, 

SiUca  96  28-37  25-31 

Oxyd  of  Copper  50  49*63  54*46 

Carbonic  Acid  07  3*00  14*98 

Water  17  17*50  5*25 

Sulphate  of  Lime  — alOO,  K.        1*50b100,J.  100,  T. 

"  The  great  di£ference  in  the  proportion  of  carbonic  acid  in  these  analyses,  renden 
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bable  that  the  carbonate  and  silicate  of  oo|iper  are  not  ehendeallj  eoaBBbiaed." 


[I90IL 


>lacken8  in  the  interior  ilame  of  the  blowpipe  on  charcoal,  without  melting;, 
borax  it  melts  into  a  green  kIumj  globnle,  and  is  partly  reduced. 
8.  The  same  specimen  of  thui  mmeral  often  presents  very  difierent  appearances 
opposite  parts ;  being  sometimes  of  an  eulhy  appearance,  like  decomposed  feld- 
in  one  part,  and  translucent  and  brittle  on  the  opposite.  The  differences  of  the 
al  varieties  are  owing,  more  or  lev,  to  ininirities. 

accompanies  other  copper  ores,  in  Cornwall;  at  Libelhen,  in  Hungary;  at 
snstein  and  Schwatz,  in  the  Tyrol;  in  Siberia,  ihe  Bannat,  Thuringia,  &c. 
Sommenrille.  New  Jersey,  chrysocolla  occurs,  associated  with  redcopper  ore, 
e  copper,  and  green  malachite :  also  with  similar  associated  minerals  and  with 
Q  lion  ore  in  Nova  Scotia,  at  the  basin  of  mines. 


DIOPTASE.    CmuLUs  RBOMBonmnrs. 
RliombolMdral  EnMrald-Matachlu,  Jtf.   Eaermld  Copper.   AehirlM. 


S7.  Primary  form  :  an  obtuse  rhombohe- 
I ;  R  :  R=126o  17'.  Secondary  form :  fig. 
of :  fl/=95o  48^,  a' :  a=132«  6^,  a  :  a=l2XP. 
ivage  perfect,  parallel  with  R. 
*=6.  G.=3-278.  Lustre  vitreous — ^inclin- 
to  resinous.     Streak  green.     Color  emerald- 


Q ;  also  blackish-green,  and  verdigris-green.     •       m 


Dsparent — subtranslucent.  Fracture  con- 
dfd, .  uneven.     Brittle. 

eonstituents  have  been  determined  very  differently  by 
ent  chemists.  It  contains,  according  to  Lowitz,  Vanque- 
ndHesR, 


Ozyd  of  Copper 

Silica 

Water 

Carbonate  of  Lime 

Magnesia 


55 
33 
13 


— «100,L. 


25-57 

4510 

a8-57 

36-85 
11-53 

43-85 

Lime 

3-39 
3-36 

=96-99,  V. 

0-33«==99-44,  H. 

loerepitates  in  the  blowpipe  flame,  tinging  it  yellowish-green ;  in  the  exterior 
)  it  becomes  black,  and  m  the  interior  red,  but  does  not  melt.  It  fuses  with 
c,  siring  it  a  green  color,  and  finally  is  reduced.  Insoluble  in  nitric,  but  solu- 
rltSmt  efiervescence  in  muriatic  acid.  It  acquires  negative  electricity  by 
OQ  when  insulated. 

H.  Dioptase  occurs  disposed  in  well  defined  crystals  on  quartz,  in  the  Kir- 
B  (Steppes  of  Siberia,  whence  it  was  first  brought  by  a  Bucharian  merchant,  Achir 
led.  It  was  named  Achirite,  after  this  merchant.  It  is  said  to  occur  at  Rez- 
a,  in  Hungary,  associatdl  with  electric  calamine. 


EUCHROITE.    Ctfralus  spbciosub. 

Prlflmatlc  Emcnld-Malachite,  M.    Eacbroite,  Brtitkmift. 

B8.  Primary  form:  a  right  rhombic  prism ;  M  :  M=H7o  2(y. 


{ 
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Secondary  form :  P  :  a^lSSP  66^,  i  :  0=136° 
4',  M  :  2=121°  2(y.  Cleavage  parallel  to  M, 
distinct.     Faces  M  vertically  striated. 

H.=375.  G.=3-389.  Li/^/rc  vitreous.  Streak 
pale  apple-green.  Color  bright  emerald-green. 
Transparent — translucent.  Doubly  refracts  dis- 
tinctly. Fractttrc  small  conchoidal,  uneven. 
Rather  brittle. 


According  tu  Dr.  Turner's  analysis,  (Schweiggcr's  Jahrbuch,  xv.  233,)  it  contains, 


Peroxvd  of  Copper 
Anionic  Acid 
Water 


47-85 
33(» 
18-80=99-67. 


In  the  matrass,  it  loses  its  water,  and  becomes  yellowish-g:reen  and  friable.  Heated 
on  charciml  to  a  certain  point,  it  is  reduced  in  an  instant  with  a  kind  ol' deflagration, 
leaving  a  globule  of  malleable  cop|K*r,  with  white  metallic  particles  disseminated 
throughout  the  mass,  which  volatilize  with  the  continuance  of  the  heat. 

Obs.  It  oi.*cui's  in  quartzuse  mica  slate  at  Libeihen,  iu  Huiu^i^',  where  it  is  faond 
in  crystals  of  considerable  size,  having  much  resemblance  to  dioptase.  Its  tririil 
name  is  derived  from  i«;^poia,  hrauiiful  color. 


ERINITE.    CvpRAT.us  coNCK.vnuf L'H. 
Dyntoinic  Hnbronciiic-Malactiilf,  Jlaid.    Hydrous  8ub-liis(>»|iiar»cnate  of  Copper,  71«auM. 

259.  ()(!curs  in  niaimnilhitcd  crystalline  groups,  consisting  of 
concentric  coats  of  a  fibrous  structure,  and  presenting  rougli  sur- 
faces, arisin<i^  from  the  terminations  of  very  minute  crystals.  The 
layers,  which  tire  themselves  very  compact,  are  often  easily  sepa- 
rable. They  sometimes  preseiU  indistinct  traces  of  what  appears 
to  be  a  rcctanffular  cleavtiire. 

H.=4-5 — 5.  G.=4-013.  Lustre  almost  dull,  sliirhtly  resinous. 
Streak  green,  paler  than  the  color.  Color  a  fine  emerald-green, 
slightly  inclining  to  grass-green.  Subtranslucent— nearly  opaque. 
BriUle. 


It  is  composed,  according  to  Dr.  Turner,  (Phil.  Mag.  2d  ser.  iv.  IM,)  of 


Oxyd  of  Copper 
Arsenic  Acid 
Alumina 
Water 


59-44 

33  78 

177 

5  01:-  100,  Turner. 


Ors.    Erinite  occurs  associated  with  other  cupric  arsenates,  in  the  county  of  lim- 
erick, Ireland.    It  was  first  described  by  Haidingei. 


BARYTINKA. 
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LIROGONITE.    Ctpiulus  RECTAwnvcB. 

PriMiiatic  Llrocoii«-Malfteiilt«,  Ji.    Prtamatk  ONv«fltf,  or  I«tntieiilar  Copper,  Jmm.    Oeuliedrml 
AraeDlaie  of  Copper.    Lioaenerz,  fVem.   Linwnk^pfari  Ilaus.  Culvre  AraenlaiA  Ocuidre  olmii,  H, 

260.  Primary  form:  a  rectangular  octahe- 
dron or  prism;  M  :  M=60o  IS',  and  119°  45^ 
Secondary  form, :  a  :  a=71°  69^.  Cleavage  par- 
allel with  M,  but  with  difficulty  obtained.  Mas- 
sive granular  varieties  occur,  but  are  rare. 

H.=2— 2-5.  G.=2-882,  Boumon;  2-926,  Hai- 
dinger.  Lustre  vitreous,  inclining  to  resinous. 
Streak  and  Color  ^ky-blue — verdigris-freen. 
Fracture  imperfectly  conchoidal,  uneven.  Nearly 
sectile. 


M 


U 


According  to  Cheneviz,  this  mineral  contains  Oxyd  of  Copper  49,  Arsenic  Acid 
14,  Water  35=98. 

An  analysis  by  Thomson  of  some  pure  crystals,  though  unsatisfactory,  as  he  states, 
on  account  of  the  small  quantity  employed,  gives  a  very  different  composition ;  ac- 
cording to  him,  it  consists  of  Oxyd  of  Copper  30-10,  Arsenic  Acid  43*39,  Water 
96-69^100-18. 

Before  the  blo^ 
becomes  a  black, 

rax,  it  affords  a  green  globule,  and  undergoes  a  partial  reduction.    It  dissolves  in 
nitric  acid  without  effervescence. 

Obs.  Crystals  of  this  mineral  have  rarely  been  observed  an  inch  in  diameter ) 
usually  they  are  quite  small.  It  occurs,  associated  with  various  ores  of  copper,  py- 
rites, and  quartz,  at  Huel  Gk>rland  and  Huel  Unity,  in  Cornwall ;  also  in  minute 
crysUds  at  Herreugrund,  in  Hungary. 


)wpipe  it  loses  its  color  and  transparency,  emits  arsenical  fumes,  and 
:,  friable  scoria,  containing  some  white  metallic  globules.    With  bo- 


PSEUDO-MALACHITR    Cypralus  bemihedrus. 

Prinnailc  Habroneme-Malachite,  M.    Priamatie  Otlvenlte.  Phoaphate  of  Copper.    Hydfoaa  Phoa- 
pbate  of  Copper. 

261.  Primary  form :  a  right  rhombic 
OTism  ;  M  :  M=o8°  66^.  Secondary  form : 
This  crystal  is  hemihedrally  moditied,  and 
consequently,  it  has  the  aspect  of  an  oblique 
rhombic  prism ;  P  :  6=90°,  M  :  M=141o  4',  the 
supplement  of  38^  56^,  M  :  e=109^  28^.  M 
and  M  beinff  considered  the  primary  lateral 
planes,  &  and  o"  are  intermediary  planes  on 
the  obtuse  solid  angles ;  but  if  viewed  as 
beveling  planes  of  the  obtuse  lateral  e(^, 
and  the  plane  &  as  replacing  a  basal  edge  P  :  M,  o''  will  replace  the 
obtuse  solid  angle.  In  lettering  the  crystal  according  to  this 
view  of  it,  we  should  substitute  ef  for  M,  C  for  o',  a  for  &'y  and 
&  for  e,  which  then  becomes  an  intermediary.  Cleavage  appears 
merely  in  indistinct  traces  parallel  to  i  or  the  shorter  diagonal; 
also  it  is  stated  parallel  to  a.    Imperfect  crystallizations :  reni- 
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form  shapes  and  massive,  with  an  indistinctly  columnar  composi- 
tion and  drusy  surface. 

H.=4*75 — 5.  G.=4'205.  Lustre  adamantine,  inclining  to  vit- 
reous. ^reoA:,  green,  a  little  paler  than  the  color.  Color  emerald- 
^een,  verdigris-green,  blackish-green,  often  darker  at  the  sur&ce. 
Translucent — subtranslucent.  rVadure  small  conchoidal,  uneven. 
Brittle. 

It  contains,  according  to  Klaproth,  (Beitrage,  iiL  901,)  and  Lunn,  (Ann.  PhiL  id 
ser.  iit.  179.) 

Oxyd  of  Copper                  6813  02-847 

Phosphoric  Acid                 30-95  31-687 

W^ater  =99-08.  15- 


It  fuses  readily  in  the  blowpipe  flame,  into  a  small  Tesicnlar  metalloidal  globule. 
It  dissolves  without  effervescence  in  nitric  acid ;  more  readily  if  heated. 

Ob8.  Pseudo-malachite  occurs  in  veins  traversing  gray-wacke  slate  at  Rheinbreit- 
enbach,  near  Bonn,  on  the  Rhine,  and  is  associated  with  quartz,  and  other  ores  of 
copper.    The  massive  variety  is  met  with  at  Libethen,  in  Hungary. 


LIBETHENITE.    Ctpralus  dtbtomus. 

Diprismatlc  Olive- If alaehlte,  M.  Prlnnatlc  OllTenlte.  Pboipbate  of  Copptr.    Hydroiui 
of  Copper,  Tk»m.    CulTre  Pboapbat^,  H. 

262.  Primary  form :  a  right  rhombic  prism ; 
M  :  M=95°  2'.  Secondary  form:  a  :  a  over  the 
apex  =111°  58'.  Cleavage  very  indistinct  paral- 
lel to  M  and  a. 

H.=4.  G.=3-6 — 3-8.  Z/U^/re  resinous.  Streak 
olive-green.  Color  olive-green,  generally  dark. 
Subtranslucent.  Fracture  conchoidal,  uneven. 
Brittle. 


.    According  to  Berthier,  (Ann.  des  Mines,  viii.  334,)  it  consists  of 

Phosphoric  Acid  28-7 

Oxyd  of  Copper  63*9 

Water  7-4=100, 

and,  therefore,  contains  two  parts  of  ox^d  of  copper  to  one  of  acid. 

(hi  the  first  impression  of  the  heat  of'^the  blowpipe,  it  fuses  into  a  brownish  globok, 
which,  by  further  action  of  the  heat,  acquires  a  reddish-rray  color  and  metaUic  Iw- 
tnLand  ultimately  yields  at  its  centre,  a  globule  of  metallic  copper. 

Ob8.  It  occurs  in  cavities  in  quartz,  associated  with  copper  pyrites  at  Libethen, 
near  Neusohl,  in  Hungary  \  also  in  small  quantities  near  umnn&lake,  in  ComwalL 


OLIVENITE.    Cypralus  aqcularis.      ^ 

Prismatic  Olive-Malachite,  Jtf.  Aclcular  OUvcnIte.   Priamatk  Araenlatc  of  Copper, 
matie  OlWen  Ore.    Olivenit,  Z..  "^  * 

263.  Primary  form:  a  right  rhombic  prism; 
M  :  M  =  110o  5(y.  Secondary  form  :  P  :  a  = 
136°  15^,  M :  6=124°  36'.  Cleavage  in  traces 
parallel  to  M  and  a,  the  former  a  little  the  most 
distinct.  Imperfect  crystallizations:  globular 
and  reniform  shapes,  with  indistinctly  columnar 


Btmrmmn.    Prit* 


3e-7i 

369 

56-43 

56-3 

3-50 

3-9 

3-36»100,  K. 

=100, 
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Structure ;  individual  columns  straight  and  divergent,  rarely  pro- 
miscuous. Also  fibrous,  curved  lamellar  and  granularly  massive 
varieties  occur. 

H.=3.  G.=4'2809,  Boumon ;  4-166,  Richardson.  Lustre  ada- 
mantine— vitreous ;  of  some  fibrous  varieties  pearly.  Streak  olive- 
green — ^brown.  Cohr  various  shades  of  olive^reen,  passing  into 
leek-,  siskin-,  pistachio-,  and  blackish-green ;  also  liver-,  and  wood- 
brown.  Subtransparent — opaque.  Fracture  when  visible,  con- 
choidal,  uneven.    Brittle. 

It  contains,  according  to  Kobell,  (Poggendorfs  Annalen,  zviii.  349,)  and  Rich- 
ardson, (Thomson's  Mm.  i.  614.) 

Arsenic  Acid 

Oxyd  of  Copper 

Water 

Phosphoric  Acid  3-36»100,  K.  — «100,  R. 

It,  therefore,  consists  of  two  parts  of  oxyd  of  copper  to  one  of  acid. 

Remains  unaltered  before  the  blowpipe  alone,  but  on  charcoal  it  fuses  with  a  kind 
of  deiXagration,  and  yields  a  white  metallic  globule,  which,  as  it  cools,  becomes  cov- 
ered with  a  red  scoria.    It  dissolves  in  nitric  acid. 

Obs.  The  crystallized  varieties  occur  disposed  on,  or  coatin?  cavities  of  quartz, 
at  the  Cornwall  mines :  also  in  inferior  specimens  at  Alston  moot.  The  wood  ar- 
unaUf  is  a  term  which  has  been  applied  to  a  varie^  presenting  a  soft  velvet-like  sur- 
tMce^  and  a  light  siskin  or  gpreenish-gray  color,  having  an  earthy  texture,  and  a  ra- 
diated or  fibrous  structure.    It  is  peculiar  to  Cornwall. 


ATACAMITE.    Cypralus  exhalans. 
Priamatoidal  Habroneaie-Malachite,  M.    HczmnriaUi  of  Copper,  Tkowu^. 

264.  Primary  form  :  a  right  rhombic  prism ;  M :  M=97°  20'. 
Secondary  forms :  a  rectangular  octahedron ;  this  form  is  most 
commonly  presented  by  its  minute  crystals.  It  also  presents  highly 
modified  rectangular  prisms.  Cleavage  parallel  to  P  perfect ;  less 
indistinct  parallel  to  M. 

H.=2-5 — 3.  G.=4-43.  Jjustre  adamantine — ^vitreous.  Streak 
apple-green.  Color  various  shades  of  green,  sometimes  blackish- 
green.     Translucent — subtranslucent. 

It  18  composed,  according  to  Proust,  (Ann.  de  Chim.  xzxii.  49,)  and  Klaproth, 
(Beitrage,  iii.  200,)  of 

Oxyd  of  Copper 
Muriatic  Acid 
Water 

It  is,  therefore,  a  chlorid  of  copper;  and  is  composed  of  I  part  of  chlorine  to  6  of 
eooper  and  6  of  water. 

It  tinges  the  blowpipe  flame  a  bright  ereen  or  blue,  and  gives  off  fumes  of  muriatic 
add ;  on  charcoal,  tne  copper  is  reduced  to  the  metallic  state. 

Obs.  This  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  de- 
•ert,  between  Chili  and  Peru.  It  is  said  to  occur  also  at  Remolinos,  in  Chili,  and 
in  veins  in  the  district  of  Tarcpaca.  It  also  invests  some  of  the  lavas  of  Vesuvius, 
being  formed  by  the  action  of  the  volcano ;  Schwarzenberg,  in  Saxony,  is  another 
reooTted  locahtv. 


76-6 

730 

10-6 

lai 

13  8«100,  P. 

16  9=100,  K. 
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It  is  groond  op  in  Chili,  and  sold  under  the  name  of  Anenillo,  as  a  poiwder  for 

letters. 


COPPER  MICA.    Ctpralus  foluceus. 

ftliMntoh«drml  Eucblor«-lf ka,  .V.    Prtomattc  Cnpprr  Mica,  J.    Rbomboyal  AiKMtt  of  Goppw,  ?. 
KapTer  Glimmer,  IV.  and  L.   Terbydrous  Dlaraenaie  of  Copper,  Tktm. 

265.  Primary  form  :  an  acute  rhombohedron ;  R :  R=69°  W* 
Secondary  form :  R  :  a=108°  4(y.  Cleav- 
age highly  perfect  parallel  to  the  plane  a, 
whose  surface  is  sometimes  striated  in  tri- 
angular directions.  It  is  said  also  to  occur 
massive. 

H.=2.  G.=2-5488,  Bournon.  Lustre  of  a,  pearly,  of  the  other 
faces,  vitreous.  Streak  somewhat  pcder  than  the  color.  Color 
emerald  or  grass-green.     Fracture  scarcely  observable.     Sectile. 

It  contains,  according  to  Vauquelin  and  Chenevix, 

Oxyd  of  Copper  3900  58*00 

Arsenic  Acid  43  00  2100 

Water  17<K)=99,  V.  3100=100,  C. 

It  decrepitates  in  the  blowpipe  flame,  loses  its  color  and  transparency,  emits  aim- 
ical  fumes,  and  fuses  into  a  black  globule,  afler  forming  a  black  spongy  scoria. 

Obs.  The  copper  mines  of  Tingrtane:,  Whea^  Gorland,  and  Wheal  Unity,  near 
Redruth,  are  its  principal  localities  in  Cornwall.  It  is  stated  to  have  been  ouemed 
iu  minute  crystals  in  Herrengrund,  in  Hungary. 


COPPER  FROTH.    Cypralus  DECREpn-ANs. 

Pritmatlc  Eurhlore-Mica,  M.  Cupriferous  Calamine,  P.  Zinc  HjrdratA  Caprlfer^,  Lerf.  Kuj/kh 
Kbauai.  Copper  Scliaum,  and  Hydrooa  Subblscaquaneniate  of  Copper,  Tk^m.  BorodigMM. 
Pbaroiacoaiderue.    Kupaplirile. 

266.  Primary  form :  a  right  rhombic  prism.  Secwidary  form: 
the  primary,  with  the  acute  lateral  edges  truncated.  Cleavage 
parallel  with  P  perfect.     Surface  M  with  horizontal  striae. 

H.=l — 1-5.  G.=3-098.  Lustre  of  P  pearly,  of  other  faces  ▼i^ 
reous.  Streak  a  little  paler  than  the  color.  Color  pale  apple- 
green,  and  verdigris-green,  inclining  to  sky-blue.  Translucent— 
subtranslucent.  Fracture  not  observable.  Very  sectile.  Thin 
laminae  are  flexible. 

It  contains,  according  to  Kobeirs  analyses,  (Poggendorfs  Aimalen,  xviiL  253,)  of 
specimens  from  Falkenstein,  in  the  Tyrol, 


Arsenic  Acid 

2501 

25-366 

Oxyd  of  Copper 

43-88 

43-660 

Water 

1746 

19-824 

Carbonate  of  Lime 

13-65=rl00. 

11150»100. 

It  decrepitates  briskly  in  the  blowpipe  flame,  throwing  off  fine  fragments,  whiek 
tinge  the  flame  green,  blackens,  and  fuses  into  a  steel-gray  globule,  not  crystaUine  os 
its  suface.  On  charcoal,  ii  emits  moisture  quietly,  and  aflier  a  long  continuance  of  the 
blowpipe  heat,  swells  a  little  itom  the  extrication  of  the  vapor  of  arsenic.    With 
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carbonate  of  soda,  an  imperfectly  fluid  mass  is  obUinedi  which  contains  a  white  me- 
tallic nucleus. 

Obs.  This  mineral  usually  occurs  in  the  cayities  of  calamine,  calc  spar,  or  auartz, 
and  accompanied  by  other  ores  of  cornier,  appearing  in  small  asjgregated  and  divers- 
ing  fibrous  groups  of  a  pale-green  color,  and  possessing  a  deficate  silky  lustre.  It 
has  been  observed  in  the  Bannat;  at  Libethen,  m  Hunnry :  Nerzschinsk,  in  Siberia; 
Schwartz,  in  the  Tyrol;  Saalfield,  in  Thuringia*,  and  Matlock,  in  Derbyshire. 


BROCHANTITE. 

lAvy,  Ann.  of  PbiL  Vni.  941. 18M. 

267.  Primary  form :  a  ri^ht  rhombic  prism ;  M :  M=114®  20^. 
Secondary  form :  the  annexed  figure ; 
P  :  a=148o  3(y,  a:  a  (over  P)  =117° 
a :  a  (adjacent  planes)  =160®  SCK,  P :  a 
=104°  45^  Surface  M  blackish,  and 
dull.  Cleavage  in  traces  parallel 
withM. 

H.=^-6— 4.    G.=3-7— 3-8.     L^istre 
vitreous.     Color  emerald-green.    Transparent 

According  to  Children,  (Ann.  of  Phil,  3d  ser.,  viii.  341.)  it  consists  of  Sulphuric 
Acid,  Oxyd  of  Copper,  and  a  little  Silica,  or  Alumina.  It  dissolves  in  muriatic  acid, 
and  blackens  before  the  blowpipe,  without  fusing. 

A  mineral  from  Rezbanya,  m  Hungry,  analyzed  by  Guiaay  Magnus,  of  Berlin, 
appears  to  be  closely  allied  to  this  species.    He  obtained  for  its  composition  Sulphuric 
Acid  17436,  Oxyd  of  Copper  66-935,  Water  11*917.  Oxyd  of  Tin  3145,  Oxyd  of  • 
Ltcad  1*048.    With  this  species,  must  also  be  united  tne  Konigine  of  Levy. 

Obs.  Tt  occurs  in  small  but  well  defined  cr]rstals,  with  malachite,  and  native  cop- 
per, at  Ekathcrinenburg,  in  Siberia.    The  Kcmigine  was  found  at  the  same  locality. 


VELVET  COPPER  ORE. 
Culrro  VelottU,  L$vf.    KupferMmmters. 


268.  Occurs  in  short  delicate  fibres,  diverging  from  a  centre,  and 
gregogated  in  spherical  globules.     Color  a  mie  smalt-blue. 


Obs.  It  occurs  sparingly  at  Moldawa,  in  the  Bannat,  coating  the  cavities  of  an 
earthy  oxyd  of  iron.  From  its  rarity,  the  characters  of  the  species  have  not  been  ac- 
curately determined. 


NICKEL  GREEN.    Niccalus  prasinus. 
DiaiBtMte  of  Nickel,  T^Um. 

269.  In  capillary  crystals ;  also  massive. 

Soft.    Color  a  fine  apple-green.    Streak  greenish-white.    JPVoe- 
iure  uneven,  or  earthy. 

According  to  Berthier,  (Ann.  de  Gh.  et  de  Ph.  xiii.,)  it  contains 


3799 

36r8 

36-49 

36-9 

96-29 

9^5 

=100. 

9-5—100. 
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Anenic  Acid 
Oxyd  of  Nickel 
Water 
Oxyd  of  Cobalt 

Darkens  in  color  before  the  blowpipe.  On  charcoal,  it  ci^es  oot  the  odor  of  aneak, 
and  in  the  inner  flame  of  the  blowpipe  yields  a  metallic  Dotton. 

Obs.  It  occurs  on  white  nickel  at  Allemont,  in  Dauphinj,  and  is  soppoMd  to  le* 
suit  from  the  decomposition  of  this  ore. 


HERRERITE.    Niccalus  HaaaEai. 

270.  Massive ;  reniform.  Cleavage  in  three  directions,  indica- 
ting a  rhombohedral  primary.     Surface  curved, 

H.=4 — 5.  G.=4*3.  Lustre  vitreous  to  pearly ;  shining  on  fredi 
surfaces.  Streak  yellowish-gray.  Colwr  pistachio,-  emerald-,  and 
grass-green.     Translucent. 

According  to  Herrera.  it  contains  Carbonic  Acid  31*86,  Tellurium  55*58.  Perai|d 
of  Nickel  1233.  On  charcoal,  it  becomes  gray  under  the  action  of  the  uowpi^ 
and  evolves  a  white  smoke  which  adheres  to  the  charcoal.  In  the  reducing  flame  it 
L«t  changed  to  a  beautiful  grass-green.  Heated  in  an  open  tube,  it  pfives  an  abundnt 
smoke,  which  adheres  to  the  glass,  and  on  examination  with  a  microscope,  appean 
to  be  comp<x»ed  of  innumerable  white  transparent  globules.  « 

On.  It  occurs  at  Albarradon,  in  Mexico,  in  transition  limestones,  in  a  meiaUie 
vein,  consisting  chiefly  of  ores  of  lead,  native  silver,  horn  silver,  and  iodic  silTer. 


URANIC  OCHRE.    Ubanalus  ochracecs. 

271.  Earthy  and  pulverulent.  Color  sulphur-yellow,  citron- 
yellow  to  brownish  or  reddish-yellow.  When  gently  heated,  it  be- 
comes orange-yellow. 

It  is  believed  to  be  Carbonate  of  Uranium.    It  effervesces  in  acid,  yielding  a  yel- 
low solution,  which  affords  a  brown  precipitate  with  prussiate  of  potash. 
Ob8.    It  accompanies  pitchblende,  in  Cornwall,  and  in  Bohemia. 


URANITE.    Uranalus  qcadratds. 


PymroMal  Euchkure-MIca,  JIT.    Pyramidal  Uranltr,  J.    Uran  Mica.     Capreo-pboaphatc 
lum.  Thorn,    ChalcolUe-Uranglimmer,  H'.    Uranozyd,  Htm».    Urane  Ozfde,  H. 


of  Cra* 


Dlum 


272.  Primary  form :  a  right  square 
prism.  Secondary :  similar  to  figs.  52 
and  53.  PL  I. ;  also  the  annexed  figure, 
P  :  6  =  145°  32^  P  :  0^=140°  4(y,  P  :  6^'= 
137°  l(y,  P  :  e'''=lllo  5(y,  P  :  a'=134o, 
Phillips.  Cleavage  parallel  to  P  highly 
perfect ;  traces  of  c.  Surface  P  smooth,  M 
rough. 

H.=2— 2-6.  G.=312,  Champeaux.  Lus- 
ire  of  P  pearly,  of  other  faces  adamantine. 
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Sireak  somewhat  paler  than  the  color.  Color  emerald-green,  grass- 
green,  sometimes  leek-green,  imple-green  or  siskin-green ;  als(D  ffold- 
yellow,  and  lemon-yellow.  Transparent — subtranslucent.  jFVoc- 
iure  not  observable.  Sectile.  LuninsB  brittle  and  not  flexible. 
In  this  respect,  this  mineral  differs  from  some  green  varieties  of 
mica  which  it  sometimes  resembles. 

It  contains  according  to  Berzelius,  and  R.  PhiUipi, 

Cornwall. 
Phorohoric  Acid  14*62 

Oxyd  of  Uraniom  63*5i3 
Oxyd  of  Copper  8*  13 

Water  14*74 

Ume  — 

Silica  _-<=100,  B. 

Specimens  from  Cornwall  usually  exhibit  traces  of  arsenic  and  flaoric  acids ;  those 
finom  Anton,  of  fluoric  acid  and  ammonia. 

Before  Uie  blowpipe,  per  se,  it  becomes  yellow  and  opaqne.  It  intumesces  on  char- 
eoal,  loses  about  one  third  by  ignition^d  fuses  into  a  black  globule,  exhibiting  traces 
of  ciTsCaUization  upon  the  suruce.    With  borax,  it  forms  a  vellowish-^en  glass. 

bi  nitric  acid  it  dissolves  without  effervescence,  forming,  when  the  acid  is  saturated 
and  the  mineral  is  pure,  a  lemon-vellow  solution. 

Qbb.  Uranite  is  found  with  other  ores  of  uranium,  associated  with  silver,  tin, 
and  iroA  ores ;  occasionally  also  in  beds. 

Gunnis  Lake  formerly  afforded  splendid  crystallizations  of  this  mineral ;  and  also 
more  latterly,  Tincrolt,  and  Wheal  BuUer,  near  Redruth,  in  Cornwall.  The  siskin- 
creen  variety  occurs  in  granite  veins  at  St.  Sjrmphorien,  near  Autun,  and  at  St. 
Yrieix,  near  Limoges,  in  France.  It  occurs  also  in  the  districts  of  Schneeburg  and 
Johanngeorgenstadt . 


Antan. 

Cornwall. 

14*96 

16*0 

64*03 

60-0 
9*0 

1504 

145 

5*97 

100, 

B. 

0*5=100, 

P. 

ORDER  in.    CERATINEA- 


HORN  SILVER.    Ceritus  cubigus. 

HM«hedral  Pearl-Kereu,  M.     Muriate  of  Silver.     Chlorid  of  Bilker.     Hoi  mi  a,  ITenk,    Ut- 
Bormilber,  HtMt.    Argent  MarlMA,  H. 

273.  Primary  form:  the  cube.  Secondary  fortns :  figs.  8; 3, 
4,  6,  6,  7,  PI.  I.  Cleavage  none.  Imperfect  crvstaUizatunu: 
usually  a  strongly  coherent  granular  structure,  rarely  columnar,  iff 
bent  colunmar ;  often  in  crusts. 

H.=l — 1-5.  6.=6*552.  Lustre  resinous,  passing  into  adamo- 
tine.  Streak  shining.  Color  pearl-gray,  passing  into  laTender-^ 
and  violet-blue  ;  also  into  grayish-,  yellowish-,  and  greenish-white, 
and  into  siskin-,  asparagus-,  pistachio-,  and  leek-green.  Becomes 
brown  on  exposure.  Translucent — feebly  subtranslucent.  Prae- 
ture  more  or  less  perfectly  conchoidal.     Sectile. 

Klaproth  analyzed  a  specimen  from  Saxony,  and  another  from  Pern,  and  obtained 
the  following  composition  :  (Beitrage,  i.  132,  and  iv.  10.) 


Silver 

67-75 

76 

Chlorine 

2150 

24 

Oxyd  of  Iron 

600 

— 

Alumina 

175 

— 

Sulphuric  Acid 

0-25=97-25. 

— 

The  flame  of  the  candle  Ls  sufficient  to  produce  fusion,  and  an  emission  of  Aino 
of  raurialic  acid.  On  charcoal  it  is  easily  reduced;  and  also  if  rubbed  with  a 
plate  of  moistened  zinc  or  iron,  the  surface  of  zinc  or  iron  becomes  covered  witka 
Uiin  film  of  metallic  silver.    It  is  not  soluble  in  nitric  acid  or  water. 

Obi.  Horn  silver  occurs  in  veins  in  clay/^late,  accompanying  other  ores  of  silrer, 
and  oniallv  only  in  the  higher  parts  of  these  veins.  It  also  has  been  observed  vith 
ochry  varieties  of  brown  iron  ore ;  also  with  several  copper  ores,  calcareous  and 
heavy  spar,  &c. 

The  largest  masses,  and  particularly  those  of  a  green  color,  are  brought  from  Peru 
and  Mexico,  where  it  is  associated  with  native  silver.  It  was  formerly  obtained  in 
the  Saxon  mining  districts  of  Johanngeorgenstadt  and  Freiberg,  but  is  now  raie. 
A  mass,  weighing  six  and  three-auarter  pounds,  from  this  locality,  is  now  in  the 
Zwinger  collection,  at  Dresden.  It  also  occurs  in  Siberia ;  at  Kongsberg,  in  Nor- 
way;  in  Cornwall,  and  at  Huelgoet,  in  Brittany:  also  at  Andreasberg,  in  the  Haiti, 
occurs  an  earthy  variety,  called  by  the  Germans,  Butiermilcherz,  which,  according 
to  Klaproth,  contains  Silver  24*64,  MuriaUc  Acid  8 28,  Alumina  6708. 

Horn  Silver,  when  found  in  large  quantities,  is  valuable  as  an  on  of  silver. 
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HORN  aUICKSILVER.    CEHiira  QiiDRiTi*. 
rrnnldil  PeuI^Kanta,  jr.     Uuriau  or  Utmrj.     DlcUotM  oT  H«mi7,  TiUa.    NmIt«  C«to- 

274.  Primary  form :   a  right  square   prism. 
Secondary  form:  M  :  6=135°   M  :  e=158°,  M  : 
e'=129°  32',   e  :  a=120°  5'.     Cleavage  parallel  | 
with  M  very  indistinct.     Occurs  also  in  crystal-  I 
line  coats,  and  of  a  eranularly  massive  structure. 

H.=l— 2.    G.=6'r82,  Haidinger.     Lustre  ada- 
mantine.    Streak  white.     Color  yellowish-gray, 
or  ash-gray,  also  grayish  and  yellowish-white.     Translucent — sub- 
translucent.    Fracture  conchoidal.    Sectile. 


d  from  [he  preceding  species.     It  is  insoluble  Id  water. 

Thia  mineral  is  of  eren  rarer  occurrence  than  horn  silver,    lis  prl&clpal 

leealllT  is  Moechellandsberg,  in  Deuiponls,  where  it  occurs  coaliiig  the  catties  erf's 
lerraglDOiu  g&ngue,  and  associated  wiLb  cinnabar.  The  crTStaU  are  otlea  Urge  and 
well  deflned.  It  has  also  been  observed  at  the  quicksilver  mines  of  Idria,  in  Cm- 
~ '  '         '  "      den,  in  Spain ;  and  at  HarzowiU,  In  Bohemia, 


IODIC  SILVER.    CEurm  pouitcs. 

275.  Structure  foliated. 

Soft.  Lustre  resinous.  Streak  semi-metallic.  Color  white — 
yetlowish-green,  with  some  black  portions  of  metallic  silver,  which 
naTe  a  silver-white  color  when  polished.  Translucent.  Plates 
flexible. 

Some  ezperimeDls  b;  Vanqoelin,  determined  that  it  contained  Silver,  Lead,  Iron, 
1odIn«,  ana  Bnlphur. 


the  blowpipe,  on  charcoal,  it  fuses  tnimedlatelj,  producing  a  vapor  which 
^  flame  of  a  ^e  violet  color,  and  aSbrdlng  some  globules  of  silver.  ^ 

Iodic  Bilrer  occurs  In  thin  veins  in  steaUte,  at  A*arr»don,  near'Man^L 


Hueat 

in  Hezico?"  It  v^'firslrecornizi^  by  Vauqaelin,  (AJin.  de  Chret  de  Ph.  xziz.fe,') 
iBOBg  aome  spedntena  which  M,  Joseph  Tabary  tnoaght  from  thai  aovatij.        .,  * , 


ORDER  IV.    OSMERINEA. 


HALLOYLITE.    Htmolus  cbunus. 
Hanoydte,  Btrikier,    Ann.  de  Cbim.  et  de  Ph.  XXXIL  394,  ud  IX.  3d  wm.  9HL 

276.  Compact,  and  having  the  aspect  of  steatite. 

Yields  to  the  nail,  and  may  be  polished  by  it.  G.^l-S — 8*1. 
Lustre  pBxy,  StreaJc  white.  Color  white,  generally  with  a  bluiA 
tint.  Subtranslucent.  Fracture  conchoidaJ,  like  that  of  wax.  Ad- 
heres to  the  tongue.  When  small  pieces  are  put  in  water,  they  be- 
come transparent,  like  hydrophane ;  air  is  disengaged,  and  they  in- 
crease in  weight. 

It  contains,  according  to  Berthier, 

Liege.  Bajronne. 
SUica                                39-5  46*7 

Alumina  340  36-9 

Water  26-5=100.  16-0»=99-6. 

When  calcined,  it  loses  one-fourth  of  its  weight,  and  becomes  milk-white,  bii 
readily  dissolved  by  sulphuric  acid,  which  unites  with  the  alumina,  and  leavei  (he 
silica  in  a  gelatinous  state. 

Obs.  Occurs  with  ores  of  zinc,  iron,  and  lead,  near  Liege,  and  Lamar.  AUoat 
Housscha,  near  Bayonne.  It  was  first  described  by  Berthier,  and  named  in  coopii- 
ment  to  its  discoverer,  M.  Omalius  d'  Halloy.  According  to  Brongniart,  it  leiui 
from  the  decomposition  of  a  graphic  granite. 

The  LenzinUe  of  John,  from  Kail,  in  the  Eifeld,  in  Prussia,  the  Severiit,  of  Dt- 
four,  from  St.  Sever,  in^France,  and  the  PkoUriU^  which  appears  in  the  form  of 
soil  nacreous  scales  of  a  white  color,  from  the  coal  formation  of  Fins,  in  the  Depi 
of  AlUesin,  France,  are  similar  compounds  with  the  above,  and  probably  mere  vi^ 
lieties  of  it. 


KOLLYRITK    Htdrolus  aroiluformis. 
Alamlne  Bydrat«  8lllelf«re,  JLevf.    Hydroui  TrislHcate  of  Alamlna,  TUm. 

277.  Massive  ;  resembling  clay  in  its  general  appearance. 

Light  and  friable ;  H.  sometimes  as  high  as  3.  Lustre  of  the 
surface  of  fracture  vitreous.  Color  snow-white.  Translucent- 
opaque.  Adheres  to  the  tongue.  Hardly  soils  the  fingers.  /?Vac- 
ture  earthy. 


SiUca 

14 

Alumina 

45 

Water 

42»101,  K. 
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According  to  KlaproCh,  (Beitrage,  i  957,)  and  Berthier,  ( Ann«  des  Blines,  ii.  476.) 
H  contains, 

Sebonalts.  Eiqaenv. 

150 
44-5 
40-5=100,  B. 

Before  the  blowpipe  it  remains  imaltered.  When  calcined,  it  gives  off  much 
water,  separates  into  columnar  masses  like  starch,  and  loses  weight ;  it  then  will 
absorb  water  with  a  slight  noise,  and  become  partly,  transparent.  Dissolves  without 
effervescence  in  nitric  acid,  formine  a  saline  magma  without  crystals. 

Obs.  This  species  was  discovered  by  M.  Lelievre,  on  the  mountain  Esquerre,  in 
the  French  Pjnrenees.  It  was  afierwards  found  in  the  Shaft  of  Stephanus,  at  Schem- 
nitx,  in  Hungary. 


SCARBROITE.    Htdrolus  adbjbrens. 

278.  Massive.  G.=1'48.  Without  lustre.  Color  pure  white. 
Fracture  conchoidal.  Odor  argillaceous  when  breathed  on. 
Highly  adhesive  to  moist  surfaces ;  admits  of  being  polished  by 
the  nail.  When  immersed  in  water,  it  does  not  become  translu- 
cent or  subtranslucent,  neither  does  it  fall  to  pieces ;  but  it  in- 
creases in  weight. 

It  contains,  according  to  Vernon,  Alumina  43-75,  Silica  7*90,  Water  48*55,  Per- 
oxjd  of  Iron  O-SO^IOO. 
Obs.    It  occurs  between  laminae  of  oxyd  of  iron,  in  a  calcareous  rock  on  the 
of  Scarbro. 


PYRARGILLITE.    Htdrolus  pybosmicus, 

JVordtnskicldt  JabKibericht,  1833,  p.  174. 

279.  Massive ;  occasionally  presenting  the  form  of  a  four  sided 
^fmiBj  with  truncated  angles  or  beveled  edges ;  frequently  traversed 
with  minute  chlorite  particles.  Color  partly  black  and  shining,  or 
bluish  and  dull.     Emits  an  argillaceous  odor. 

Consists  of  Silica  43*93,  Alumina  28*93,  Oxyd  of  Iron  5*30,  Magnesia,  with  a  little 
Oxyd  of  Manganese  2*9,  Potash  105,  Soda  1*85,  Water  15-47=99*43.  It  is  entirely 
soluble  in  nitric  acid. 

Obs.  Occurs  in  granite,  near  Helsingsfors,  in  Finland.  It  was  named  as  above 
\j  Nordcnskiold,  on  account  of  its  argii^ceous  odor  when  heated,  from  *«p,/fv,and 


GIBBSITE.    Htdrolus  GiBBSiANUS. 

280.  Occurs  in  stalactitic  forms,  often  irregular  and  small,  form- 
ing a  tuberose  surface.  Structure  fibrous,  the  fibres  radiating  from 
fte  central  column. 

H.=r3— 3-6,  G.=2091,  Thomson ;  2-4,  Torrey.  Lustre  faint. 
Streak  white.     Color  grayish,  or  greenish-white.    Translucent. 
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According  to  Dr.  Torrey,  (New  York  Med.  and  Pbys.  Jonnu  L  €8,)  it  Is  eampmi 
of  Alumina  64*8,  Water  34'7.  Dr.  Thomaon  gives  the  following  con^wsitioo  attk 
result  of  his  analysis,  which  may  have  been  obtained  from  a  less  pure  specimen: 
Alumina  54*91,  Water  33*(iO,  Silica  8*73,  Peroxyd  of  Iron  3'93:=^101-17. 

Obs.  It  has  been  found  in  small  quantities  in  a  bed  of  brown  iron  ore  at  Rich- 
mond, Mass.i  where  it  was  first  discovered  by  Dr.  Emmons. 


ALLOPHANE.    Htdrolus  hkctos. 
Btftntnnltiti 

281.  Reniform  and  massive ;  sometimes  presenting  traces  of  cryi- 
tallization  on  the  surface ;  occasionally  almost  pulverulent 

H.=3.  G.=l-852 — 1-889.  Lustre  vitreous,  or  resinous;  sjrfen- 
dent  and  waxy  internally.  Streak  white.  Color  pale-blue; 
sometimes  Kr^en,  brown,  or  yellow.  Translucent.  Fracture  con- 
choidal,  and  shining.    Very  brittle. 

The  following  is  its  composition,  according  to  Stromeyer  (Gilbert'a  fi*tfUn^  Ur. 
190,)  Walchner,  and  Berthier,  (Ann.  des  Mines,  1836,  ix.  499.) 

TnuMBsrwit  Twtofef .  PalfwvlMl  ?Hli(f. 

Alumina           -  32-a03                    38*76                        S9^  34*3 

Silica                   21*923                    3411                         31*9  96*3 

Water                   41*301                     35*75                         44*9  38*0 

Carb.  of  Copper    3*058    Ox.  Cop.    2*33    Mixed  claj,   4*7  1*5 

Lime                      0-730                    

Sulph.  of  Lime     0*517                     —        • 

Hyd.  Perox.  Iron   0*270=100,  S.       =100-95,  W. =100,  B. e=100, », 

The  heat  of  the  blowpipe  speedily  deprives  it  of  its  color,  and  renders  it  opujiie 
and  pulverulent,  prodncmg  at  the  same  time  some  intumescence,  and  tinging  the 
flame  green.  Ii  noes  not  fuse  per  se^  but  wiih  borax  melts  readily  into  a  trani^iareil 
and  nearly  colorless  glass.    It  forms  a  jelly  with  acids. 

Obs.  It  occurs,  lining  irregular  cavities  in  a  kind  of  marl,  at  Saalfield,  in  Tim- 
ringia;  at  Schneeberg,  in  Saxony;  and  elsewhere.  The  specimens  analyzed  \rr  Ber- 
Uiier,  occur  abundantly  in  the  chalk  of  Beauvais,  France ;  they  presented  a  nonej- 
yellow  color.  It  was  first  observed  by  Messrs.  Riemanu  and  Roepert,  and  hence  hat 
been  called  RiemanniU^  The  first  analysis  and  description  were  made  by  Hoffinn 
and  Stromeyer,  in  1816. 

The  name  of  this  species  is  derived  from  aXXoc,  other ^  and  ftuvm^  to  appear  i  iaalltt- 
sion  to  its  change  of  appearance  under  the  blowpipe. 


BOLE. 

282.  Massive ;  structure  impalpably  granular. 

G.=l-6 — 1-97.  Soft,  or  very  soft.  Lustre  dull,  or  faintly  glim- 
mering. Streak  shining,  or  resinous.  Color  brown,  yellow,  or 
red.  Subtranslucent — opaque.  Fracture  perfectly  conchoidal. 
Feel  greasy.  Adheres  to  the  tongue.  Thrown  into  water,  it  emits 
a  crackling  noise,  and  falls  to  a  powder. 

P"/  l?t,  *^5'^".  /"  ^JS^ul"  ^^  or  disseminated  nodolea  in  wacke  and  wp 
tofa,  in  Habitschwald,  in  Hessia;  at  Stricgau,  in  Silesia:  and  it  Sheibenbexg,  in 
Saxony. 


OSMBSINEA. 
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SERPENTINE.    OPHins  comfuifn. 


HydrovM  BcsqalaillMte  oi  Manwtia,  TUm.  ll«nBollt«*  of  ^fWt«l/.    DewejrMie, 
Opbitis,  r9truvm»,    TalewB  SorpentiBan,  JUmm^  fTom. 


OfiTtH, 


283.  Primary  form:  a  right  rectanmlar 
prism.  Secofidary  form :  m  :  6^=131°  14}',  c': 
c'==82o  27',  ia  :  e=116o  44',  M :  5^=133^  68^,  a : 
a=105^  26^.  Cleavage  indistinct  parallel  to  m 
and  €fj  apparent  only  in  a  strong  light.  Occurs 
usually  massive;  composition  granular  and 
impalpable.  Some  varieties  have  a  lamellar 
structure* 

H.=3-U.  G.=2-607;  2-591,  Thomson. 
Ijustre  resinous — ^asy ;  low  degrees  of  in- 
tensity. Streak  white,  slightly  shining.  Color 
leek-green  and  blackish-green ;  occasionally,  lighter  shades  of  oil 
and  siskin-green  colors ;  none  bright  On  exposure,  it  often  be- 
comes yellowish-gray.  Translucent— -opaque.  Fracture  con- 
choidal  or  splintery.    Sectile. 


It  contains,  according  to  Lychnell,  Hisinger,  Mosander,  Yannxem  and  Shepard, 


SiUca 

Magnesia 

Water 

Lime 

Alumina 

Proioxyd  of  Iron 

Carbonic  Acid 

4158 
4241 
1129 

trace 
217 
2-38=99-83,  L. 

41-95                      4307 
40^64                      40-37 
11-68                      1245 

0-50 

0-37                        a25 
2-22                        1-17 
3-42«100-28,  L.    «:9': 

SiUea 
Magnesia 
Water 

Protoxyd  of  Iron 
Carbonic  Acid 

42-34 
44-20 
12-38 

0-18 

0-87=99-97,  M. 

42-69                     40-06 

40-00                     41-40 

16-45                      15-67 

100                      12-70 

=100-14,  V. =99^ 

'81,  H. 


The  first  is  an  anal3rsis  of  a  yellow  translucent  serpentine  fh>m  Sjogmvan,  in 
Svardsjo.  The  second,  of  a  precions  serpentine  from  Skyttgruvan,  at  Fahlun ;  the 
thinl,  from  the  same  locality ;  the  fourth,  of  an  almost  colorless  variety  from  the 
limestone  quarry  of  Gullsjo,  in  Wermeland :  the  two  following,  of  marmolite,  from 
Hoboken ;  the  last  of  the  same  variety  from  blanford. 

On  exposure  to  heat  it  gives  off  water,  assumes  a  brownish  red-color,  but  fuses 
with  difficulty  and  only  on  the  edges.  With  borax  it  forms  a  green-glass,  which  be- 
comes nearly  white  on  cooling.  With  carbonate  of  soda,  it  fuses  into  a  yellowish- 
brown  enamel 

Obs.  The  translucent  varieties  of  serpentine  have  been  distinguished  by  the  epi- 
thet precious  or  riobU  serpentine.  Common  serpentine  has  a  more  earthy  aspect,  and 
is  only  subtranslucent  or  opaque.    The  marmolite  variety  has  a  lamellar  structure, 


♦  Silliman*s  Am.  Journal,  iv.  18. 
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and  presents  a  dark  or  light-green,  and  greenish  or  bluish-white  color.    lis  haidnw 
18  ^b--^.    Serpentine  frequently  forms  mountain  masses  in  primitive  rqnons. 

Dark-green  opaque  crysuds  of  serpentine  have  been  obsenred  in  the  Assa  vaUqTi 
Tyrol ;  meir  form  is,  however,  usually  so  imperfect/that  but  a  few  of  the  faces  in  the 
above  figure  are  presented  in  the  same  individual.  They  have  been  considered  pan- 
domorphs,  and  quite  lately,  M.  A.  Cluemstedt,  ( Annalen  der  Physik,  etc,  1835,  Na 
11,)  has  advanced  the  hypothesis,  and  supported  it  bv  very  planable  arguments,  tint 
they  are  pseudo-crystals  of  chrysolite.  For  an  explanation  of  the  probable  proceM 
in  this  traasformation,  see  §  55. 

The  finest  precious  serpentines  come  from  Fahlun  and  Gul^o,  in  Sweden ;  the  Mt 
of  Man ',  the  neighborhood  of  Portsoy,  in  Aberdeenshire :  Corsica ;  Siberia ;  Sax- 
ony. Common  serpentine  occurs  at  Lizzard's  Point,  in  Cornwall,  and  many  other 
places. 

In  the  United  States,  precious  serpentine,  of  a  light-men  color,  occurs  at  Phillipi- 
town,  in  the  Highlands,  N.  Y.,  where  it  is  frequently  intersected  with  narrow  seams 
of  asbestus ;  also  at  Newburyport,  Mass.,  and  at  Newport,  R.  I.  Near  New  Fue, 
Vt.,  and  Middlefield,  Mass.,  there  are  extensive  fiDrroations  of  serpentine.  At  Amitr 
N.  Y.,  and  at  Bryan,  N.  J.,  crystallized  varieties  have  been  obsierved  disseminated 
through  limestone,  associated  at  the  former  place  with  black  spinel  and  Dmenite;  it 
the  latter  with  red  spinel.  The  marmolite  varietv  occurs  with  native  magnoia,  at 
Hoboken,  N.  J.,  ana  at  Blandford,  Mass.,  with  schiller  spar.  A  compact  variety  of 
serpentine,  in  many  respects  resembling  the  marmolite,  has  been  found  in  seams 
ana  irregular  veins,  at  Middlefield,  Mass.,  at  Cooptown,  Hartford  Co.,  Md.,  and  it 
Amity,  N.  Y.  Specimens  of  precious  serpentine  are  also  obtained  at  the  New  Ha- 
ven marble  quarry,  where  it  occurs  in  the  verd  antioue  marble  of  that  region. 

A  mineral  has  been  described  by  Hausmann  unaer  the  name  of  pierolUe,  whose 
composition  is  very  similar  to  that  of  serpentine.  We  would,  therefore,  connect  it 
with  this  species,  till  farther  crystallographic  observations  show  an  identity  to  be  im- 
possible. Its  description  is  as  follows:  structure  massive  or  fibrous.  H.=3'5— 4; 
color  leek-green,  passing  into  yellow.  Streak  a  little  shining — subtranslucent  to 
opaque.    The  following  are  a  few  of  its  anal]rses. 


Btromejer. 

Ljnchnell. 

Aim  roth. 

Silica 

41*660 

40-98 

40-04 

Magnesia 

37159 

33-44 

38-80 

Water 

14-723 

12-86 

9-08 

Alumina 

073 

Protox.  Iron 

4-046 

8-72 

8-28 

Protox.  Mang. 

3247 

Carbonic  Acid 

=99-835. 

173=98-46. 

4-70=100-90. 

Serpentine  admits  of  a  high  polish,  and  from  its  softness,  may  be  turned  in  a  lathe. 
It  is,  therefore,  sometimes  employed  as  a  material  for  ornaments,  as  vases,  boxes, 
Ac.  At  Zobliiz,  in  Saxony,  Bayreuth,  and  in  Franconia,  several  hundred  persons 
are  employed  in  this  manufacture. 

Chromate  of  iron  is  usually  found  disseminated  through  serpentine,  giving  it  fre- 
quently a  variegated  appearance,  somewhat  similar  to  the  skin  of  a  snake.  From 
this  peculiarity  it  received  its  name,  strperUine  and  ophUe. 


AGALMATOLITE.    Opmns  pigularis. 
Figure  Stone.    Blldstein,  IT.  mnd  JL.    Koreile.    Lardite.    Pagodlte.    Talc  Orapblqae,  H. 

284.  Massive ;  structure  sometimes  slaty. 

H.=2;  yields  to  the  nail.  G.=2-81 6,  Klaproth ;  2-895,  Thomson. 
Lustre  waxy,  nearly  dull.  Streak  white  or  grayish-white,  some- 
what shining.  Color  white,  peenish,  grayish,  yellowish,  brown- 
ish ;  rarely  also  pink  and  mottled.  Subtranslucent— nearly  opaque. 
Fracture  coarse  splintery.    Sectile.     Peel  greasy. 


OSMXRIlfKA. 

» 

It  contains 

VauqutUa 
SiUca                   56 

Uanroch.        John. 
56                55 

John. 
515 

Alumina             39 

33               30 

38^5 

Lime                     3 

—                 175 

3-9 

Protox.  Iron          1 

a5               1 

175 

Protox.  Mang.     — 

—             trace. 

13 

Potash                   7 

7                 625 

60 

Water                    5 

3                 55 

513 

2B6 


49-816 

99-596 

6O00 

1-500 

6-800 
5-5 

The  specimens  analyzed  hy  the  above  chemists  were  from  China.  Klaproth  ob- 
tained very  nearly  the  same  result  with  a  specimen  from  Nagyag. 

Before  the  blowpipe  it  whitens,  but  is  intusible.  With  borax,  it  affords  a  colorless 
glass.    It  dissolves  in  part  in  sulphuric  acid,  leaving  a  siliceous  residue. 

Ob8.  Agalmatoiite  occurs  principally  in  China,  where  it  is  carved  into  grotesque 
images  or  pagodas,  and  chinmey-piece  ornaments.  It  is  found  also  at  Nagyag,  in 
Transylvania ;  in  Norway  and  Wales,  in  less  characteristic  varieties. 

KEROLITE.    OPBrm  rekiformis. 

285;  In  kidney-shaped  or  reniform  nuusses.  Structure  lamellar 
and  compact. 

H.=2— 2-25.  G.=2 — 2-2.  Lustre  vitreous,  or  resinous.  Streak 
white.  Color  white,  green.  Transparent — translucent.  Fracture 
conchoidal.     Feel  greasy ;  does  not  adhere  to  the  tongue. 

It  contains,  according  to  Pfaff, 

Silica  37*95 

Alumina  13*18 

Magnesia  1603 

Water  3100=9715 

Kerolite  occurs  at  Frankenstein,  in  Silesia;  and  at  Zoblitz,  in  Saxony;  associated 
at  each  locality  with  serpentine. 

A  variety,  Dermatint  is  described  by  Briethaupt,  as  occurring  on  serpentine  at 
Waldheim,  in  Saxony,  in  reniform,  rarely  globular  masses,  and  also  in  thin  coatings 
and  crusts.  H.=2.  G.=2-136.  lAistre  resinous.  Streak  straw-  or  pea-yellow. 
Color  different  shades  of  green  *,  also  dark  liver-brown.  Subtranslucent.  Fracture 
conchoidal.    Feel  greasy.    Odor,  when  moistened,  argillaceous. 

KILUNITE. 

286.  Occurs  in  irregular  thin  crystals,  apparently  rectangular 
prisms ;  also  in  crystalline  masses. 

H.=4.  G.=2-65 — 2-75.  Lustre  vitreous,  weak.  Streak  yel- 
lowish-white. Color  gr^nish-gray,  often  tinged  brown  by  oxyd  of 
iron,  or  from  decomposition.    Faintly  translucent. 

It  contains,  according  to  Barker,  Lehunt,  and  Bljrthe, 

Barker.  Lcbunt.  BIythe. 

SiUca  58-49  49H)6  47-9t» 

Alumina  34*50  30-00  31-041 

Potash  5^  6-73  6-063 

Water  500  10-00  10-000 

Protox.  Iron  3-49  8^  3*338 

Lime                                   0-68  0-734 

BAagnesia.  with  Mang.        1*06  0-459 

Protox.  Manganese  0-75—90-34.        a:100-43.       1-355^=99-795. 
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It  bleaches  before  the  blowpipe,  intnmeaces,  and  Aises  with  little  dUBciikjriiitDt 
white  enamel ;  with  carbonate  or  soda,  it  fuses  into  a  transparent  glass. 

Obs.  Killinite  occurs  at  KiUiney  Bay,  near  Dublin,  where  it  exists  in  gmiie 
▼eins,  near  their  junction  with  mica  slate.  Its  associate  minerals  at  the  loeaOtj  an 
nodumene,  quartz,  feldspar,  and  smmeC.  Its  crystals  have  sometimes  a  lenstk  of 
lour  inches  or  more,  and  a  breadth  and  thickness  of  about  an  inch.  They  iSomtf 
resemble  spodumene  in  their  external  i^ypearance. 


PYRALLOUTE. 
TeniUcatt  of  Magimla,  71#fli. 

287.  Primary  form :  an  oblique  rhomboidal  prism ;  P :  M=140^ 
49^,  M  :  T=94o  SG'.  Secondary  form :  with  the  obtuse  lateral 
edge  replaced.  Cleavage  distinct  parallel  to  M  and  T ;  also  in  the 
direction  of  i.     Usually  massive,  with  a  granular  composition. 

H.=3-5— 4.  G.=2-566— 2-694.  Lustre  dull,  sometimes  slightly 
resinous.  Streak  white.  Color  white,  sometimes  greenish.  Suh- 
translucent — opaque.     Fracture  earthy. 

The  following  composition  was  obtained  by  NordensklBld : 


Silica 

5663 

Magnesia 

93-38 

Alumina 

3-38 

Lime 

5-58 

Protoxyd  of  Mang. 

0-99 

Perox.  of  Iron 

0-09 

Water 

3-58 

Bitumen,  and  loss 

638x=100 

Before  the  blowpipe,  it  first  becomes  black,  then  white  again;  afterwards  it  inta- 
mesces,  and  melts  on  the  edges  into  a  white  enan^.  With  borax,  it  yields  a  trans- 
parent glass.  With  soda,  it  fuses  easily  into  a  transparent  vellowish-green  gbns. 
With  biphosphate  of  soda,  there  is  a  slight  effervescence,  but  fusion  is  obtained  widi 
great  difficulty. 

Obs.  The  only  known  locality  of  pyrallolite  is  at  Storgord,  in  the  parish  of  Par- 
gas,  in  Finland,  where  it  occurs  in  a  limestone  bed,  with  feldspar,  pyroxene,  scapo- 
Rte,  moroxite,  and  sphene.  It  was  discovered  by  Count  Steinheil,  and  first  described 
and  analyzed  bv  Nordenskiold.  Its  name  is  from  the  Greek  wp, /Ire,  «X>.f,  other,  and 
\i$9%,tUme,  in  allusion  to  the  change  of  color  it  experiences  in  the  heat  of  the  blowpipe. 


HYDROUS  SILICATE  OP  MAGNESIA. 

988.  There  are  several  compounds  which  may  come  under  the  above 
name,  whose  titles  to  the  rank  of  species  are  not  fblly  determined.    They'ait  ai 
follow : 

Sea  Foam ;  called  also  Msersckdmm.  and  Mugnesite.    The  specimen  from  Coalon- 
miers,  thirty  miles  east  of  Paris,  analyzed  by  JBerthier,  was  soft,  impi 


54,  Magnesia  94,  Water  90-1,  Alumina  1*4.    When  heated,  it' loses  its  graytohor 
reddish  tint,  and  becomes  white. 

Meerschaum  of  Thomson.  It  occurs  at  Eski  Scheher,  in  Natolia,  in  a  large  fisnie 
six  feet  wide  in  calcareous  earth.  H.=2.  LdLsire  didi.  Color  white.  Opaque  /Vw- 
ture  fine,  earthy.  Surface  smooth.  It  contains  Silica  42,  Magnesia  305  Water  83, 
Lime  9-3,  Alumina  with  a  trace  of  Manganese  9bx99-8.    Heated,  it  giv«  out  water 
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and  a  fetid  odor,  becomes  hard  and  perfectly  white.  It  is  employed  for  the  mannfac- 
tare  of  the  bowls  of  Turkey  tobaccopipes,  and  thus  supports  a  mouastery  of  Dervises, 
flitablished  near  where  it  is  dug.  Tlie  workmen  assert  thai  it  grows  again  in  the  fis- 
■ore,  and  puSf  itself  op  like  froth. 

Q^neiU,  of  Berthier,  is  a  red  colored  sabstance,  which  is  disseminated  through  a 
limestone  deposit,  extending  ih>mMehun,  in  France,  beyond  the  village  ofGtuincey. 
It  may  be  obtained  pire  mm  the  limestone,  by  treating  it  with  acetic  or  dilute  mu- 
riatic acid.  It  is  in  light  particles  of  a  carmine-red  color;  this  color  is  removed  by  heat, 
which  at  the  same  time  evolves  water.  It  contains  Silica  54,  Magnesia  19,  Protoxyd 
of  Iron  8,  Water  17=^.  It  is  acted  on  imperfectly  by  the  strong  concentrated  acids, 
which  dissolve  the  magnesia  and  iron,  and  leave  ibe  silica  in  a  gelatinous  state. 


FINITE.    Sttlus  bkxagonus. 
MIcarelle,  Khrmmm, 

289.  Primary  form  :  a  hexagonal  prism.  Secondary  form  : 
the  primary  with  its  lateral  edges  truncated  or  beveled  ;  often  the 
bevelment  is  so  far  extended  as  to  produce  twelve  sided  prisms. 
Cieavage  is  sometimes  apparent  parallel  to  the  base  of  the  prism ; 
usually  very  indistinct. 

H.=2-25.  G.=2'7575,  C.  G.  Gmelin,  a  variety  from  St.  Par- 
doux  ;  2*782,  Haidinger,  crystallized  specimen  from  France.  Lus- 
tre resinous,  inclining  to  pearly ;  glistening.  Streak  white.  Color 
grajf  grayish-green,  or  brown.     Opaque.     Fracture  uneven. 

It  contains,  according  to  Gmelin*s  analjr^is  of  a  specimen  from  St.  Fardoux, 

Silica  55-9r4 

Alumina  25480 

Potash  7894 

Soda  0*38(1 

Perozyd  of  Iron  5-513 

Magnesia,  with  Manganese  3*700 

Water  1*410=  100*406. 

Before  the  blowpipe  it  whitens  and  fuses  on  the  edges,  but  does  not  melt.  With 
borax  it  yields,  after  a  continued  blast,  a  transparent  globule,  colored  by  iron. 

A  vanety  from  Saxony  is  entirely  unalterable  under  the  blowpine.  It  also  differs 
in  composition,  containing,  according  to  Klaproth,  Silica  29*5,  Alumina  63*75,  and 
O^d  of  Iron  6-75.    No  distinction  has  been  noticed,  however,  in  iheir  forms. 

Ow.  This  species  was  distiiiguished  by  Werner,  and  named  fr<^m  the  Pini  gal- 
lery in  the  Schneeberg  mines,  where  it  was  first  discovered.  Prof  Shepard  has 
^fffuKJ  it  with  Mica,  as  a  decomposed  variety  of  this  species.  Its  usually  difficult 
cleavage  seems,  however,  to  be  inconsistent  with  the  supposition  that  it  could  arise 
ftom  tbe  alteration  of  so  fissile  a  mineral  as  mica.  Still  there  is  much  doubt  con- 
nected with  its  specific  nature. 

Qieaeckite  appears  to  be  but  a  variety  of  Finite.  It  occurs  in  hexagonal  prisms  of 
a  gray,  green,  or  brown  color ;  imperceptible  cleavage,  resinous  lustre,  and  white 
atieak.  According  to  Stromeyer,  it  contains  Silica  4607,  Alumina  33'82,  Magnesia 
!•»,  Oxyd  of  Iron  335,  Oxyd  of  Manganese  115,  Fotash  6*90,  Water  4-88=iM;.67. 

Il  occurs  imbedded  in  decomposed  feldspar-porphjrry,  at  the  Fuy-de-Dome,  in  Au- 
Terane  ;  in  granite,  at  Schneebeig,  in  Saxony ;  at  Linsenz,  in  the  Tyrol ;  and  in 
vrlmitive  rocks  in  Cornwall  and  Aberdeenshire.  Qicseckite  was  brought  from 
Xknlliarasiarsuk,  in  the  district  of  Julianshope,  in  Greenland,  by  the  late  Sir  Charles 
Oiceeckfe,  where  it  occurs  imbedded  in  compact  feldspar  or  quartz. 

At  Laiicaster,  Mass.,  this  species  occurs  imbedded  in  quartz,  associated  with  An- 
4itaille :  also  at  Haddam,  Conn.,  with  chrysoberyl,  garnet,  tuimaline,  dtc. 

33 
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FAHLUNTTE.    Sttlds  ACKOTOiari. 
TrklailM,  H,    TrickluiM,  P.    Fablualls,  Bigtagmr* 

290.  Occurs  in  six  sided  prisms.  Cleavage  perpendicular  toAe 
axis,  or  parallel  to  the  base  of  the  prism. 

H.=3.     G.=2-6 — 2'7.     Lustre  resinous  or  vitreous.     Streak 

grayish-white.     Color  green,  passing  into  dark-brown  and  black, 
paque. 

It  contains,  according  to  Hisinger  and  Wachtmeister, 

Silica  46-79  44G0 

Alumina  99*73  30*10 

Magnesia  3*97  6*75 

Protoxyd  of  Iron  5*01  3*86 

Oxyd  of  Manganese  0*43  8*34 

Water  13  50=101 43,  H.  9-35«96«),  W. 

Before  the  blowpipe  it  becomes  gray,  and  melts  on  its  thinnest  edges.  It  dianiffli 
slowly  with  borax,  yielding  a  glass  slightly  colored  with  iron. 

Ob8.  It  occurs  in  the  mine  of  Eric  Matts,  near  Fahlun,  in  Sweden,  where  k  h 
found  both  massive  and  crystallized,  imbedded  in  chlorite  slate,  and  associated  with 
copper  pyrites,  galena,  and  dichroite.  The  crjrstals,  firom  their  highly  perfect  dew- 
age,  almost  invariably  break  in  parallel  position  with  the  slate,  and  thus  jwetentcilf 
sections  of  their  form. 


PICROSMINE.    Nematus  rectangulus. 
Dibydroai  BlalUeate  of  If  agnwla,  TImmmu 

291.  Primary  form :  a  right  rectangular  prism, 
as  deduced  from  cleavage.  Secondary  form, :  m  : 
^=163°  26^,  e  :  i=l26'>  52f,  fi  :  e=121o  6^,6:? 
(over  m)  =62°  ll^  Cleavage  parallel  to  m  perfect, 
to  M  less  so.  Occurs  also  imperfectly  crystalline, 
and  composed  of  fine  columnar  or  granular  parti- 
cles. 

H.=2-5— 3.  G.=2-596— 2-66.  Lustre  of  m 
pearly  ;  of  other  planes,  inclining  to  vitreous. 
Streak  white  and  dull.  Color  generally  greenish-white,  som^ 
times  dark  green.  Subtranslucent — opaque.  Fracture  uneveOi 
scarcely  perceptible ;  of  imperfectly  crystalline  varieties,  splintery. 

According  to  Magnus,  (Poggendorf 's  Annalen,  vi.  53,)  it  contains 

Silica  54*88 

Mngnesia  33*35 

Alumina  079 

Peroxyd  of  Iron  1-39 

Protoxyd  of  Manganese  042 

Water  730==9813. 

It  is  infusible  per  se ;  but  gives  out  water,  becomes  first  black,  then  white  and 
opaque,  and  acquires  a  hardness  equal  to  5.    It  is  soluble  in  salt  of  phosphoriu,  vitk 
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the  exception  of  a  skeleton  of  silica.    When  heated  with  nitrate  of  cobalt,  it  assomet 
a  pale  red  color. 

Ob8.  Picrosmine  has  been  found  only  at  the  iron  mine  of  Engelsborg,  near  Prea- 
nitz,  in  Bohemia,  where  it  is  associated  with  magnetic  iron  ore.  It  resembles  com- 
mon asbestos  in  external  amiearance,  bat  was  distingaished  from  that  mineral  by 
Haidinger,  who  named  it  Picrosmine.  from  wuf^.biUer,  and  U/Jl^  odor,  in  allnaioii 
to  the  bitter  and  argillaceous  odor  of  tne  moistened  mineral 


OSIiiELITE.    NtMATUs  scopiFoaMis. 

292.  In  thin  prismatic  concretions,  scopiformly  or  stellularly  ar- 
ran^d.     Cleavage  in  one  direction. 

H.=4 — 5.  G.=2-79 — 2-83.  Lustre  between  pearly  and  vitre- 
ous— of  low  intensity.  Color  flprayish-white,  inclining  to  smoke- 
gray  ;  on  exposure,  becomes  dark  hair-brown.  Translucent.  Feel 
^[reasy.  OdoTj  when  breathed  upon,  argillaceous.  In  the  mouth 
It  feels  as  if  about  to  dissolve,  although  no  change  takes  place. 

Oat.    It  occurs  on  calcareous  spar,  mixed  with  datholite  in  trachyte,  at  Nieder- 
Idrchen,  near  WoUstein,  on  the  Rhine.    It  was  first  described  by  Breithaupt.    Ita 
is  derived  from  4^4,  odor. 


i 


NEMALITE.    Nbmatds  oracius. 

JfuttmlL  SilMmui't  Joar.  IV.  19.    Amiantlioid  MagiMilta.     SUIeloiM  Hydrmte  of  MagMria,  TUm- 
mm,  Roy.  Soc.  Trana.  Ed.  XI.  408 

293.  Fibrous ;  fibres  slender,  elastic,  sometimes  curved,  easily 
senarable 

H.=2.  G.=2-353,  Thomson  ;  2-44,  Nuttall.  Lustre  silky,  or 
pearly.  Some  decomposed  varieties  have  an  earthy  appearance. 
Streak  white.  Color  grayish  or  bluish-white,  sometimes  slightly 
yellowish. 

It  is  e<»np06ed,  according  to  Thomson,  of 

Magnesia  51*731 

Silica  18-568 

Peroxyd  of  Iron  5*874 

Water  99*66&-99*809. 

la  die  ftym*^  of  a  lamp  the  fibres  become  opaque  and  rigid,  and  assume  a  lig^ 
teivB  tinge.  In  this  state  the  mineral  is  easily  reducible  to  a  powder.  When 
ruhbed  wim  a  piece  of  iron,  the  mineral  phosphoresces  with  a  yellowish  light. 

Oia.  Nemalite  forms  veins  in  the  serpentine  rocks  at  Hoboken,  in  New  Jeney, 
The  n«w^  is  derived  fh>m  wfic,  a  thread,  in  allusion  to  its  fibrous  structure. 


NATIVE  MAGNESIA.    Miaaiarrus  MAomaicus. 
llailv*  Hydrate  of  Magnatla,  BniA'i  Mln.  Joan.  I.  «.     NaliTt  Uaw^mU,  Omv.     Mm^^M^ 

294.  Primary  form :  tetraxonal.    Secondary  form :  (primary?) 
^  six  sided  prism.    This  form  is  of  rare  occurrence.    Native  iiiag<* 
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nesia  generally  presents  large  foliated  plates,  easily  lerarable.  The 
planes  of  separation,  or  of  cleavage,  are  parallel  to  me  base  of  Ae 
hexagonal  prism. 

H.=l-5.  G.=2-35,  Haidinger.  Lustre  pearly.  Streak  white. 
Color  white,  inclining  to  gray,  blue,  or  green.  Translucent — sob- 
translucent.     Sectile.     Tnin  laminae  flexible. 


It  consists  of 


Brace. 


Fjrfa.         Vanqnelln. 


Btromeyer. 

A— _ 


Magnesia  70 

Water  30 

Protox.  Mang.  — 

Proiox.  Iron  — 

Lime  — 

Silica  — 


69-75 
30^ 


100        lOOOO 


640 
290 

S-5 

2H) 
975 


6667 

30*30 

1-57 

118 

0-19 


68345 

29-903 

0^37 

0-116 


67-96 
3096 

1-57 


i 


99^1         99-030 


100-51 


The  fina  of  the  two  analyses  by  Stromeyer,  and  that  by  Thomson,  were  of  ^ed- 
mens  from  Swinaness.    The  others  are  analyses  of  Hoboken  specimens. 

Before  the  blowpipe  it  becomes  opaque,  loses  weight,  and  is  rendered  friaUe,  tat 
does  not  fuse.    It  is  entirelv  soluble  in  the  acids  without  effervescence. 

Obs.  It  occurs  in  considerable  veins  traversing  serpentine,  at  Swinaaess,  inUoi^ 
one  of  the  Shetland  isles ;  also  in  the  same  rock  at  Hoboken,  N.  J.,  opposite  the  cSiy 
of  New  York,  in  veins  which  arc  sometimes  an  inch  in  width.  This  minertlm 
first  discovered  and  described  by  the  late  Dr.  Bruce,  of  New  York. 


TALC.    Margaritus  saponacecs. 


Prismatic  Tale-men,  JIf.    Green  Eartb.    Chlorite.    Steatite.    Vermicalite. 

295.  Primary  form :  a  right  rhombic  prism ;  M :  M=120°.  8t 
coridary  form:  it  occurs  in  rectangular  prisms  and  hexagonal 
plates.  Cleavage  perfect  parallel  with  P.  Imperfect  crystaBi- 
za lions :  globular  and  stellated  groups  ;  also  massive ;  structure 
granular,  often  impalpable.  Occasionally  the  particles  are  strongly 
coherent,  and  the  mineral  has  a  slaty  structure. 

H.=l — 1-5.  G.=2G9r — 2-713.  Lustre  pearly.  Some  massiTe 
varieties  but  slightly  pearly,  or  nearly  earthy.  Streak  usually 
white  ;  of  some  dark-green  varieties,  a  little  lighter  than  the  color. 
Color  apple-green,  passing  into  white,  sometimes  silvery-white ;  also 
inclining  to  greenish-gray,  and  dark-green.  Sometimes  the  lamiiue 
are  bright  green,  viewed  perpendicular  to  the  cleavage  surface,  and 
of  a  brown  tinge,  and  less  translucent  at  right  angles  with  this  di- 
rection. Stibtransparent — subtranslucent.  Fracture  of  h^hly 
crystalline  varieties  not  observable.  Sectile  in  a  high  degree.  Thin 
laniina3  easily  flexible,  but  not  elastic.     Feel  greasy. 

Several  varidies  of  this  mineral  are  disting^uished  by  different  names: 
Green  KartJi  includes  the  bluish  or  dark-green  masses,  imbedded  in  or  cottiafftk 
vWws  r,f  ajnv??dah.id :  it  is  the  TaU  Zographiqwt  of  Haiiy.    Chlorite,  (vX.«i,.  mm,) 
.«......,,  ...  ,f,c  dark-fr—^"  -^^  ^^^ownish  varieties  j  if  lamellar  in  it^  airiiiire.  uli 

1  the  masiiye  rariety  is  slaty,  it  is  named  OU 
lonaiits  of  looae,  ilighUy  cohering  particlfli.    'Htc 


is  applied  to  roc  dark-P' 
termed  Foliated  CM 
Slate.    F"''^  "^ 
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rmted  Talc  includes  the  lijcht  colored,  and  somewhat  slaty  varieties  of  common  talc, 
with  a  nearly  compact  texture.  Steatite  is  applied  to  the  coarse  gray  and  grayish- 
Sreen  massive  varieties,  having  a  very  greasy  feel.  The  name  is  derived  from 
tramp,  fai.  VermiculUe  is  a  variety  of  steatite,  composed  of  minute  foliated  crystals. 
On  heating  the  mineral,  worm-like  projections  dart  out  on  every  side.  These  pro- 
jections are  composed  of  the  separated  folise  of  the  crystals,  and  t£e  result  is  probably 
>wing  to  the  vaporization  of  water.  Hence  its  name,  from  vermiculus,  a  little  vorm. 
Pot  StaiUj  or  Lapis  OUaris,  includes  the  coarse  granular  specimens,  of  a  dark 
color. 

The  following  are  a  few  of  the  analyses  of  the  difierent  varieties  of  this  species, 
iccording  to  Vauquelin  and  Thompson : 


] 

Pollated  Talc. 

Foliated  Talc 

Chlorite.          Necrlte. 

Green  Earth. 

Silica 

63-0 

62-588 

26-0                60-0 

52-0 

Magnesia 

87-0 

30-528 

8-0              

6-0 

Oxyd  of  Iron 

3-5 

3*848 

43-0                 50 

23-0 

Alumina 

1-5 

18-5               260 

70 

Water 

60 

3400 

2^0              

4-0 

Potash 

2-0               17-5 

7-5 

Lime 

1-5 

100-0,  V. 

100-364,  T. 

99-5,  V.       100-0,  V. 

99-5,  V. 

Talc  Slate. 

Steatite. 

Steatite. 

Yeneicullte. 

Silica 

57560 

42-320 

43-884 

49080 

27216 

25-680 

21144 

16-964 

Dzydof  Iron 

4-716 

9-384 

9-872 

16120 

Alumina 

1720 

4680 

7-280 

Water 

1-600 

1083 

10-276 

|,in|ff 

7-944 

16-960 

21-228 

100-756,  T.  100-107,  T. 


99- 128,  T.  99-720,  T. 


Before  the  blowpipe,  some  varieties  lose  their  color,  and  fuse  with  difficulty ;  others, 
l^the  green  earth  in  particular,)  change  into  a  blackish  scoria,  and  are  infusible,  ow- 
ing probably  to  the  absence  of  potash  and  magnesia  in  their  constitution. 

Obs.  This  species  is  very  generally  diffused  in  primitive  countries,  and  in  some 
3f  its  varieties,  especially  conmion  talc,  potstone,  chlorite  slate,  and  steatite,  forms  ex- 
^e&siye  beds  in  primitive  regions,  which  are  the  repositories  of  several  mineral  spe- 
cies, among  which  are  rhomb  spar,  dolomite,  (var.  bitter  spar,)  maenetic  iron,  apar 
lite,  and  hornblende.  Green  earth  occurs  only  in  amygdaloidid  rocks.  Nacrite  has 
seen  observed  in  veins  of  lead. 

Apple-green  talc  occurs  in  large  foliated  masses,  in  the  island  of  Unst,  one  of  the 
Shetland  Isles;  also  in  the  Gruner  mountain,  in  Saltzburg ;  and  in  the  Vallais.  Other 
foreign  localities  are,  of  green  earth,  the  Faroe  Islands,  Iceland,  and  the  Tyrol;  of 
poUtSme,  the  Valais  and  Grisons,  and  Wald,  in  Stvria;  of  nacrite,  St.  Gothard 
iad  Bftonte  Baldo,  near  Verona.  The  soapstone,  whicn  forms  a  vein  in  serpentine,  at 
Lizard  Point,  Cornwall,  when  first  extracted,  may  be  kneaded  like  dough,  but  on  ex- 
posure loses  part  of  its  moisture,  and  becomes  subtranslucent  The  above  analyses  of 
Bteatite  by  Toomson,  are  of  si>ecimens  from  this  locality.  Singular  pseudomorphs 
oi  steatite,  imitative  of  quartz  crystal,  and  also  of  calc  spar,  occur  at  Gopfersgmm, 
in  the  principality  of  Bayreuth,  whicti  were  at  first  supposed  to  be  actual  crystals  of 
steatite.  Their  pseudomorphous  nature  is,  however,  at  the  present  time,  very  gene- 
raUr  admitted. 

Eatensive  beds  of  steatite  occur  in  various  parts  of  the  New  England  states,  also  in 
New  Jersey,  Pennsy Urania,  &c.  A  bed  at  Smithfield,  R.  I.,  affords  a  delicate  green 
oohiiBiMLr  variety  of  talc,  and  a  primitive  limestone  in  the  same  region,  a  white  gran- 
ular variety.  At  Bridgewater,  Vt.,  a  handsome  green  talc  occurs,  intermingled  with  a 
transparent  massive  aolomite.  Chlorite  is  of  very  frequent  occurrence,  and  the 
diloTite  slate  formation  is  traceable  from  Vermont  to  Georgia. 

8late  of  steatite  are  extensively  employed  as  fire  stones  in  furnaces  and  stoves,  for 
vUch  purpose  it  is  well  adapted,  on  account  of  its  extreme  infusibilitjr,  and  its  slow 
condaction  of  heat.  Green  earth  is  employed  as  a  rreen  color  for  painting  booses, 
tid  when  burnt,  it  forms  a  reddish-brown  paint,  woich  is  applied  to  the  same  pttr- 
pQse.    Venetian  talc  is  used  for  xemoving  oitstains  flrom  woollen  cloth. 
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MARGARITE.    Mica  marqarina. 


Rbonbobedral  Paarl-Miea,  JV.    PerliUiimtr,  !». 


296.  Primary  form :  a  hexae^onal  prism.  Cleavage  highly  per- 
fect parallel  with  the  base  of  tne  prism ;  in  traces  parallel  to  its 
sides.  It  usually  occurs  in  thin  crystalline  laminas,  irregularly  in- 
tersecting each  other. 

H.=3-6 — 4-6.  G.=3-032.  Lustre  pearly  on  P,  vitreous  on  the 
other  faces.  Streak  white.  Color  pale  pearly-gray,  passing  into 
reddish-white,  and  yellowish-white.  Translucent — subtranslucent 
Rather  brittle. 

It  contains,  according  to  Du  Menil, 


Silica 

3700 

Alumina 

40-50 

Oxyd  of  Iron 

450 

Lime 

8-96 

Soda 

1-24 

Water 

1-00 

Loss 

6-80^100 

Obi.    Mar|^rite  occurs  at  Sterzing,  in  the  Tyrol,  in  primitive  rocks,  mixed  wiik 
and  engaged  m  foliated  chlorite. 


BLACK  MICA.    Mica  hexagona. 
Rbomboldft]  Tale-Mica,  Jf.    Mica    Gllmner  «/ (JU  OmuuM. 

297.  Primary  form :  a  rhombohedron.  It  occurs  usually  in 
six  sided  prisms.  Cleavage  highly  eminent  at  right  angles  widi 
the  vertical  axis.    It  is  also  common  in  foliated  masses. 

H.=2 — 2-6  G.=2-8 — 3.  Lustre  pearly ;  often  submetallie  on 
the  terminal  faces  of  the  prism :  splendent — shining.  Strmk 
gray,  or  white.  Color  commonly  dark-green,  or  brown ;  often  ap- 
pearing nearly  black,  in  thick  masses..  Transparent — opaqufi* 
Sectile.    Thin  laminae  are  flexible,  and  very  elastic. 


CHALICINKA.  963 

It  contains,  according  to  Klaproth  and  H.  Rooe, 

_                           Black,  from  Siberia.  BibeHa. 

Silica  42-5  43*50  40*00 

Alumina                    11-5  16*06  13*67 

Magnejia                     9*0  25*97  15*70 

Potash  10-0  7*56  5*61 

Peroxyd  of  Iron  23*0  4*93  19*03 

Oxyd  of  Mang.           2*0                              0*63 

Fluoric  Acid  =97,  K.  7*56=104-56,  R.  S*10-=95*74,  R. 

Before  the  blowpipe,  it  becomes  white  and  opaque ;  sometimes  it  fuses  into  a  scoria. 

Obs.  This  species  was  long  confounded  with  the  ibllowinff.  Its  distinctive  char- 
acters were  first  discovered  by  an  examination  with  polarized  light,  in  which  it  ex- 
liibits  but  one  axis  of  double  refraction,  or  one  mtem  of  rings,  a  fact  inconsistent 
nith  the  primary  form  of  common  mica.  It  also  cuffers  from  this  species  in  its  com- 
position, as  it  contains  magnesia,  which  is  not  a  constituent  of  the  following  species. 

The  most  remarkable  varieties  of  this  species  are  the  dark-colored  micas  from  Si- 
beria ;  and  the  deep  brown  and  perfect  hexagonal  prisms,  of  gem-like  brilliancy  and 
transparency,  which  occupy  the  cavities  of  Uie  ejected  lavas  of  Vesuvius. 

The  localities  of  this  spe^i«a  of  mica  in  the  United  States,  have  not  been  distin- 
guished from  those  uf  common  mica. 


COMMON  MICA.    Mica  obu^ua. 
HMBf*prlHMtle  Tale>Mica,  JK    Ollininer  •/  tke  Chrmmu.    LcpldoHta. 

298,  Primary  form:  an  oblique  rhombic 
prism;  M :  M=  about  120O,  P  : M=98°  4(y.  Se- 
condary form :  the  primary  with  the  acute 
lateral  eclges  truncated.  M  :  e=120^,  M  :  M— 
60°.  Cleavage  eminent  parallel  to  P.  Cam' 
pound  crystals  :  of  the  first  kind,  in  which 
composition  has  taken  place  parallel  to  M;  frequently,  composition 
takes  places  parallel  to  two  or  more  lateral  planes,  producing  com- 
pound crystals  of  several  individuals  having  a  stellated  appearance. 
Imperfect  crystallizations :  occasionally  present  rough  globular 
forms,  composed  of  lamellar  particles.  Massive  varieties  usually 
have  a  lamellar  composition,  and  are  often  composed  of  small  ag- 
gregated scales. 

H.=2 — ^2-5.  G.=2-832 — 3.  Lustre  more  or  less  pearly.  Streak 
white  or  gray.  Color  white,  gray,  pale-green,  and  violet-yellow, 
sometimes  brown  and  dark  olive-green.  Transparent — ^translucent. 
Thin  laminae  flexible  and  elastic,  very  tough.    Sectile. 

The  analyses  of  this  mineral  give  very  different  results.  The  following  are  a  few 
of  them,  hj  Gmelin,  H.  Rose,  and  Turner :  the  two  last  are  of  specimens  of  violet 
eoloredmica. 

From  ZInnwald.                From  Bmddbo.  From  Kimlto. 

SiUca  4623  4610  46358 

Alumina  1414  3116  36*800 

Polish  4*90  834  9390 

Oz.  of  Iron  17-97  8*65  4  533 

Oz.ofMaDg.  4-57  1*40  0-090 

Jliiorlc  Acid >  n.->  JM2  0^760 

'Water            J  8  73  ^^^  ^.^ 

Lithia  4-21=95-75,  Q.  =9764,  R.  «98-731,  R. 


UtAn. 

4750 

50^35 

52-354 

37  30 

S8-30 

38-345 

9-60 

9-04 

6-903 

3-90 

0-90 

1-23 

3-663 

0-56) 
139( 

5-90 

5*069 

100-35, 

R. 

549=99^61, 

T. 

4  793>=101-096,  R. 
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Silica 
Alumina 
Potash 
Ox.  of  Iron 
Ox.  of  Mane. 
Fluoric  Acid 
Water 
Lithia 

The  violet  varieties  usually  contain  several  per  cent,  of  lithia,  which  is  mostly 
wanting  in  those  of  other  colors. 

Common  mica  generally  does  not  fuse  before  the  blowpipe,  but  only  loses  its  tniis- 
parency  and  becomes  white ;  those  specimens,  however,  which  contain  lithia,  meh 
readily,  and  at  the  moment  of  fusion,  tinge  the  flame  of  a  delicate  red.  A  vioketn- 
riety  occurring  in  small  scales,  has  been  distinguished  by  the  name  lepidolite. 

On.  Mica  is  one  of  the  constituents  of  granite,  and  its  associate  rocks,  nieisBaBd 
mica  slate.  It  also  occurs  in  more  recent  aggregate  rocks;  also  in  imbcnded  cm- 
tals  in  granular  limestone,  wacke,  and  basalt.  Coarse  lamellar  aggregations  ofta 
form  the  matrix  of  crystals  of  topaz,  turmaline,  and  other  mineral  species. 

Siberia  affords  laminse  of  mica,  sometimes  exceeding  a  yard  in  diameter. 

Fine  crystallizations  of  mica  occur  in  granite,  at  Acworih,  N.  H.  Goshen  ud 
Chesterfield,  Mass.,  afford  rose  colored  crystals  in  granite,  associated  with  tnrmaliiw. 
An  emerald-green  varictv  occurs  at  Brunswick,  Me.,  and  the  lepidolite  variety  at  Pi* 
ris,  of  the  same  state,  where  it  is  intersected  by  crystals  of  red  turmaline:  the  same 
variety  is  also  found  at  Middletown,  Conn.  Handsome  crystals,  of  a  reddish-brovn 
color,  occur  at  Greenfield,  near  Saratoga,  N.  Y.,  in  the  granite  rein  thai  coniaiBi 
chrysober}'],  turmaline,  and  cr}'sials  of  feldspar :  these  crystals  when  viewed  acrai 
the  axis,  have  a  rich  oil-green  color.  Near  the  iron  mines  of  Munroe,  at  Greenvood, 
N.  Y.,  highly  {lerfect  crystals  of  a  larze  size  and  a  dark  greenish-black  color,  aie 
contained  in  a  vein  about  a  foot  in  wiutb.  The  form  is  an  obtuse  oblique  rhombic 
prism.  Perfect  crysials  of  a  small  size,  occur  in  the  limestone  of  Orange  Co.  "S.  Y., 
associated  with  spinel  and  Brucite.  A  yellow  variety,  somewhat  copMr  colored,  is 
found  in  six  sided  tables  of  large  size  at  Henderson,  Jefferson  Co.,  N.  Y.  A  dark- 
brown  variety  occurs  near  Moriah,  upon  Lake  Chiunplaln,  in  plates  of  modcnte 
size.  Black  cr)'stals,  presenting  a  hexagonal  form,  occur  near  Germantown,  Pnm., 
on  the  Schuylkill;  and  on  the  Wilmington  road  near  the  woodlands.  A  green n- 
rieiv  is  found  at  Chestnut  hill,  near  the  Wichichon,  Penn. 

This  species  will  piobably  be  divided,  when  the  distinguishing  characteristics  of 
its  several  varieties  have  been  more  studied.  The  oblique  rhombic  prism,  which  is 
their  primary,  is,  in  some,  oblique  from  an  obtuse  edge,  in  others,  from  an  actfe 
Further  examinations  are  necessar}',  previous  to  nuiking  the  division  which  istbeie' 
fore  required. 

When  quite  thin,  the  laminae  of  mica  are  oflen  transparent,  and  have  been  used  in 
Siberia  for  windows.  It  is  hence  sometimes  calli'd  Mtiscovy  glass.  It  however  sooB 
loses  its  transparency  on  exposure,  and  is  but  a  poor  substitute  for  the  valuable  pro- 
duct of  art  in  general  use.  It  is  also  used  on  board  the  Russian  naval  vessels,  as  il 
is  less  liable  to  fracture  with  the  concussion  produced  by  the  dischai^ge  of  hesvj 
artillery. 


SCHILLER  SPAR.    PHTLLiNrcs  Schilleri. 

DIatonmuP  Srhillcr  Spnr,  .V.   Hydrous  Blullicate  of  Mafncnia,  Tkom.  Otrelite.    Kantln.   SeWfcr 
atcin.  If.    Talkartiger  Diallar,  »au*.    BpaUi-Chatoyant,  Diallage  M«taIIotde,  (Inpairt,}  tf. 

299.  Primary  form:  an  oblique  rhomboidal  prism;  M:T= 
between  135°  and  HS*^.  Cleavage  in  two  directions,  in  one  of 
which  it  is  highly  perfect  and  easily  effected  ;  in  the  other,  it  ap- 
pears only  in  traces.  It  usually  occurs  in  broad  separable  lamiitfC) 
disseminated  in  oe. 
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H.=3'5 — 4.  G.=2 — 2-652,  Kohler.  Lustre  metallic-pearly  on 
cleavage  faces,  indistinctly  vitreous  on  the  other  faces.  Streak 
grayisn-white,  inclining  a  little  to  yellow.  Color  olive-  and  black- 
ish-green,  inclining  to  pinchbeck-brown  upon  the  face  of  perfect 
cleavage.    Subtranslucent.     Fracture  uneven,  splintery.    Sectile. 

Its  composition,  as  determined  by  Drapier,  (Joar.  de  Ph.  Ixii.  48,)  and  Kohler, 
(Poggend.  Annalen,  ii.  192,)  is  as  follows, 

SUica  41  43-900 

Magnesia,  29  25  866 

Ozyd  of  Iron  and  Chromium     14  13  021 

Water  10  12426 

Alumina  3  1280 

Lime  1  2*642 

Proioz.  Manganese  — c=98,  Drapier.       0-535==99-66,  Kohler. 

In  the  flame  of  the  blowpipe,  supported  by  platinum  forcepst,  it  gives  off  water  and 
becomes  of  a  pinchbeck-brown  color ;  the  lustre  is  rendered  still  more  metallic  ;  in 
this  manner  thin  pieces  become  attractable  by  the  magnet.  Fusion  of  the  thinnest 
edses  only  can  be  effected  by  the  blowpipe  alone.  With  barax,  it  fuses  with  diffi- 
culty; the  bead  on  cooling  has  a  slight  emerald-green  tinge  in  consequence  of  the 
presence  of  chromium.  The  same  phenomena  are  exhibited  with  biphosphate  of 
soda,  and  a  skeleton  of  silica  is  leH.  With  caibonate  of  soda,  it  does  not  fuFe,  but 
exhibits  on  platinum  foil  the  presence  of  manganese. 

Obs.  Schiller  spar  occurs  at  Baste,  in  the  Forest  of  Harzeburg,  in  the  Hartz, 
wlieTe  it  occurs  mixed  with  massive  serpentine  in  greenstone  At  Blandford,  Mass., 
a  blmckish-green  variety  is  met  with,  associated  with  serpentine  and  marmoUte ;  also 
near  Westneid,  Mass. 


BRONZITE.    Phvlukiui  crcus. 

jf-prinnarie  8chill6r-8p«r,  M.  BcUIIerSpar,  (in  part^)  BI&ttrHrer  AfiUiophymte,  W,    DIallafi 

Flkfo-Lamlnalre  M«talloide,  U, 


K 


30i).  Primary  form:  an  oblique  rhombic 
prism ;  M  :  M=94°  or  86°.  Secondary  form : 
P :  ^108°,  M  :  2=133o,  M  :  5=137°.  Cleavage 
very  perfect  parallel  with  P ;  indistinct  parallel 
witn  M  and  the  diagonals  of  the  prism.  It  is 
commonly  found  imtedded  in  its  matrix  in  crys- 
talline masses,  which  cleave  with  facility  into  thin  laminse. 

H.=4-— 5.  G.=3-251,  a  brown  variety  from  Bayreuth.  Lustre 
metallic-pearly,  often  resembling  bronze.  Streak  grayish,  corres- 
ponding to  the  color.  Color  several  shades  of  dark  green ;  liver 
and  pinchbeck-brown;  also  ash-gray.  Translucent — subtranslu- 
cent«    Easily  frangible. 

It  contains 


Silica 

e&o 

568IS 

lifagnesia 

275 

29-677 

PrMxyd  of  Iron 

10-5 

8-464 

Protox.  of  Manganese 

— 

0-616 

Alumina 

2-068 

Water 

0-05 

0-217 

Lixne 

— =S 

)8'5,  Klaproth. 

34 

8'195=«100'050,  Kohler. 
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It  assumes  a  lighter  color  when  heated,  and  gives  off  water ;  Imt  is  infiisible  tkne 
before  the  blowpipe. 

Ob8.  Bronzite  occurs  imbedded  in  serpentine  and  greenstone  rocks.  In  serpen- 
tine, on  Monte  Bracco,  near  Sestri,  on  the  coast  road  from  Genoa  to  Nice,  this  m- 
cies  occurs  in  extremely  large  individuals  of  a  beautiful  pearly-gray  color :  un 
at  Monle  Ferato,  near  Florence,  and  in  many  other  places  along  the  AppennineSi 
bronzite  is  quite  abundant.  It  is  met  with  also  at  Leprese,  in  the  Venetian  territory, 
and  near  Hof  and  Beyreuth ;  also  in  the  Lizard  district  of  Cornwall,  where  it  is 
of  a  peculiarly  dark-brown  color. 


SEYBERTITE.    Phyllinito  Setisertunu«. 
Scybertite,  Ctenuonj  Silllniftn*!  Am.  Jour.  XXIV.  171.    Hohnesite,  T&mmm. 

301.  Occurs  in  foliated  masses. 

H.=4 — 5.  G.=3098.  Lustre  metallic  and  metallic-peaily. 
Streak  white,  grayish-white.  Color  reddish-brown.  SubtraDs- 
lucent. 

It  contains,  according  to  T.  G.  Clemson  and  Dr.  T.  Thomson, 

19-35 

44-75 

9-05 

1145 

Perox.      4-80 

135 

2-05 

4-55 

0-90=98-26,    T. 

It  Is  infusible,  per  se,  before  the  blowpipe.  With  carbonate  of  soda,  on  bono, 
a  transparent  pearl  is  obtained.  In  the  state  of  a  powder,  it  is  acted  upon  fay  tbc 
nitric,  muriatic,  and  sulphuric  acids. 

Ob8.  It  occurs  at  Amity,  Orange  Co.,  N.  Y.,  in  limestone  beds  conneeled  with 
serpentine,  and  associated  with  hornblende,  pyroxene,  and  plumbago.  This  spedes 
has  been  supposed  to  be  a  variety  of  bronzite,  but  the  above  analyses,  thongh  disa- 
greeing, prove  it  to  be  a  distinct  species.  It  was  named  by  Clemson,  in  honor  of  Mr* 
Henry  Seybert.  More  lately.  Dr.  Thomson  has  analyzed  it  and  nanied  it  "' — '^ 
(Records  of  General  Science,  iii.) 


HYPERSTHENE.    Phyllinivs  bietallinus. 

Priamatoldal  Schillerapar,  M.    Labrador  Schillcr-vpar,  J.    Labradoriecbe  Horoblcnd*,  Faatt,  ^' 
Dlallage  Mdtalloide,  H. 

302.  Primary  form  :  an  oblique  rhombic  prism :  M  :  M=  about 
93°  30',  and  86°  30^  Cleavage  parallel  to  M  and  the  shorter  di- 
agonal ;  very  indistinct  parallel  to  the  base.  The  crystals  are 
almost  invariably  imperfect  at  their  extremities.  A  secondary 
form,  consisting  of  the  primary  with  beveled  acute  lateral  edges, 
is  met  with  at  Warwick,  N.  Y.     Occurs  also  massive. 

H.=6.  G.=3-389.  Lustre  bright  metallic-pearly  on  the  cleav- 
age faces  parallel  to  the  diagonal:  in  other  directions  vitreous; 
sometimes  silvery.  Streak  greenish-gray.  Color  grayish  or  grew- 
ish-black;  also  copper-red.  Faintly  subtranslucent— opaque. 
Fracture  uneven.    Brittle. 


Silica 

170 

Alumina 

37-6 

Magnesia 

24-3 

Lime 

10-7 

Protoxyd  of  Iron 

050 

Ozyd  of  Manganese 

Zirconia 

Water 

3-6 

Fluoric  Acid 

=^8-2.  C 

CHALtCINBA. 

'oth,  it  eonUdns 

Silica 

54S5 

Magnesia 

1400 

Alumina 

225 

Lime 

1-50 

Oxyd  of  Iron 

24-50 

Water 

1-00 

Manganese 

trace.s=97-5. 

wr 


Before  the  blowpipe,  per  se^  it  is  unaltered.  On  charcoal,  it  fuses  into  a  greenish- 
gray  opaque  globule.    With  borax,  a  green  glass  is  readily  formed. 

Ob8.  This  mineral  was  first  brought  Arom  the  island  of  8t.  Paul,  on  the  coast  of 
Labrador,  where  it  occurs  in  rolled  masses.  At  Cuchullin,  Isle  of  Skye,  a  range  of 
mountains  is  composed  almost  entirely  of  hypersthene  and  feldspar.  It  is  also  found 
at  Baffin's  Bay. 

At  Warwick,  N.  Y.,  it  occurs  with  Bmcite,  in  the  limestone  formation  with  which 
serpentine  is  associated.  Its  crystals  are  sometimes  seyeral  inches  long  and  half  an 
inch  in  diameter ;  in  general,  howeyer,  they  are  quite  minute. 

Hypersthend  is  deriyed  from  ftny,  above^  ana  wBtwf^  strength,  in  aUusioa  to  iti 
greater  hardness  and  lustre  than  hornblende,  with  which  it  was  confounded. 


HEULANDITE.    VuLCAKua  rbombcidbcs. 

H«nii*pi1smatle  Konphone-8p«r,  M.  Hemi-prlmatie  Z«oHte,  VollBted  ZeoIlM,  J.  and  W,  SHlbltt 
anoaorpbiqiM,  MmBf.   SUIbite,  (ia  part.)    Blittrigtr  StUbit,  Haut.    Blittenaollt,  fT. 

303.  Primary  farm :  a  right  rhomboidal  prism ;  M :  T=130o  3(y. 

Secondary  form:  the  annexed  figure;   M:&s 

146°,  T:a=148°  P:a=lllo56'.  M:e=lUo 
2(y.  P :  a=133o  SB'.  Cleavage  parallel  with  P 
highly  perfect.  Its  imperfect  forms  present  some- 
times globular  forms  in  vesicular  cavities;  at 
others,  they  occur  granularly  massive. 

H.=3-B— 4.  G.=2-2,  Haidinger ;  2-196,  Thom- 
son, a  crystal  from  the  Faroe  Islands.  Lus- 
tre of  P  perfect— pearly ;  of  other  faces,  vitreous. 
Screak  white.  Uolor  various  shades  of  white ; 
passing  into  red,  gray,  and  brown.  Transparent 
— sub&anslucent.     Practure  subconchoidal,  uneven.     Brittle. 

It  contains,  according  to  Walmstedt,  (Edinb.  Journ.  vii.  11,)  and  Thomson,  (Blin. 
i347.) 

Prom  Campric.  I^em  Faro«. 

Silica                            59*95  59*145 

Alumina                       16-87  17*990 

Lime                               719  7*659 

Water                           1510-:99-ll,  W.  16-400-10D*117,  T. 

It  tees  ia  the  blowpipe  flame,  with  a  slicht  intumescence,  and  is  rendered  phot* 
phomceat.    It  does  not  gelatinize  with  acids. 

Om.  Henlandite  occurs  principally  in  amygdaloidal  rocks.  It  has  been  found  also 
ia  metalliferous  veins. 

The  finest  specimens  of  this  roecies  come  from  Iceland  and  the  Faroe  Islands,  and 
also  the  Vendayah  Mts.,  in  Hindostan.  The  red  varieties  occur  at  Campsie,  in  SUer- 
Mngshire,  with  stilbite  of  the  same  color.  At  Arendal  it  is  met  with  of  a  brown  tint. 
It  use  occurs  in  the  Kilpatrick  hiUs,  near  Qlasgow. 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  trap,  presenting  white  and  flesh-red 
colors,  and  associated  with  Laumonite,  apophyUite,  Thomsonite,  dc. ;  also  at  Capa 
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Blomidon,  and  other  places  in  the  same  region,  in  crystals  an  inch  and  a  half  ii 
length. 

This  species  was  named  by  Mr.  Brooke  from  Mr.  Henland,  of  London,  to  whom 
the  science  of  Mineralogy  is  much  indebted.  It  may  be  distinguished  from  stilbiie 
by  its  crystalline  form,  and  its  more  perfectly  pearly  lustre. 


STILBITE.    VuLCANUs  fascicdlarii. 


U 


Primmtnldal  Koupbone  Sptr,  M.   Radiated  ZMlita,  J.   Foliatad  ZMiUt*,  SCrahlatolith,  W.  WUr 

ricli-tiraliliger  Siiibtie,  //«««. 

304.  Primary  form:  a  right  rectangular  prism.  Secondary 
form :  the  annexed  figure ;  a :  a^ll9°  16',  m  :  a^ 
120°  3CK.  Frequently  the  lateral  edges  are  re- 
placed, and  M  :  c=136°  30'.  CleavoLge  parallel 
to  M  perfect,  to  m  less  so.  Compound  crystals 
of  a  cruciform  character  are  rarely  met  with.  The 
crystals  are  frequently  aggregated  in  the  form 
of  a  sheath.  Globular,  divergent,  and  radiated 
forms,  also  occur,  composed  of  columnar  or  thin 
lamellar  particles. 

H.  =  3-5— 4.  G.  =  2133—2  143,  Thomson; 
2*161,  Haidinger.  Lustre  of  m,  both  as  faces  of 
crystallization  and  cleavage,  pearly ;  of  other  faces 
vitreous.  Streak  white.  Color  white ;  occcasion- 
ally  yellow,  brown,  or  red.  Subtransparent — translucent  jFVflC- 
ture  uneven.     Brittle. 

It  contains,  according  to  Dumenil,  (Schweigger^s  Jahrbuch,  vi.  163,)  and  Tkm- 
son^  (Min.  i.  345,) 


Silica 

Alumina 

Lime 

Soda 

Water 


52  25 
18-75 

736 

2-39 
18-75=99-50,  D. 


53-500 
17318 
11*5-20 


54-805 

18205 

9830 


18-450=99-788,  T.    19  000=-101-840,  T. 


Before  the  blowpipe,  it  yields  a  colorless  glass.  It  does  not  gelatinize  with  acidi» 
except  after  a  long  exposure  to,  and  frequent  boiling  in  nitric  acid. 

Obs.  Stilbite  occurs  mostly  in  cavities  in  amygdaloidal  trap.  It  is  also  found  ia 
some  metal  life rous  veins,  and  on  granite  and  gnei&s. 

Stilbite  is  met  with  in  great  abundance  on  the  Faroe  Islands,  in  Iceland,  aid 
the  Isle  of  Skye,  in  trap.  At  Andrea&berg,  in  the  Hartz,  and  Kongsberg  and  Arm- 
del,  in  Norway,  it  occurs  in  veins  and  beds  of  iron  ore.  Judore,  in  the  Vendaytlt 
Mts.  in  Uiodostan,  affords  large  translucent  crystals,  having  a  reddish  tinge.  Aae 
r.ry.«uals,  of  a  brick-red  color,  occur  in  porphyntic  amygdaloid,  near  Kilpatrick,  ia 
Dumbartonshire,  A  brown  variety  occurs  on  granite,  at  the  copper  mines  of  Gai- 
tafsberg,  near  Fahlun,  in  Sweden.  At  Patridge  Lsland,  Nova  Scotia,  this  speeiei 
forms  a  perpendicular  vein  from  three  to  four  inches  thick,  and  from  thirty  to  fifty 
feet  long,  intersecting  amygdaloid.  Its  colors  are  white  and  flesh-red.  It  is  accom- 
panied with  wine-colored  carbonate  of  lime.  The  specimens  there  obtained  are  ex- 
tremely beautiful. 

Stilbite  is  easily  distingnished  from  the  preceding  species,  by  its  property  of  act 
platinizing  with  acids;  and  from  g3rpsum,  which  it  lometimes  resembles,  by  ittia- 
perior  hardjoess. 


CHAX.ICIKBA. 


THOMSONITE.    Vulcanui  THomoHuirus. 
OrtbocomooB  KonpboiM-Bpw,  JM:  lf«oC]rp«(UipMt)«/JSr««y.  NMdto  ZMUte  Oa  P»t)  ^  ITi 

305.  Primary  form :  a  right  rectangular  pris 
form :  the  annexed  figure ;  m  :  e=135°  20',  m  ;  e= 
1340  40^,  P :  e=126o  Cleavage  parallel  to  m 
and  ia  easily  obtained.  Imperfect  crystallizar 
tions :  columnar  radiated  structure ;  also  amor- 
phous. 

II.=4-75.  G.=2-29— 2-3697.  Lustre  yitxeouSj 
inclining  to  pearly.  Streak  white.  Chlar  snow- 
white;  impure  varieties  brown.  Transparent — 
translucent.    Fracture  uneven.    Brittle. 


It  contains,  according  to  Thomson,  (Min.  i.  315,)  and  BerzeUna,  (Edin.  Joium. 

Prom  Lochwinnoeli. 


Silica 

37  560 

38*30 

Alumina 

31-960 

30-90 

Lame 

15096 

13-54 

Magnesia 

1060 

Proiox.  Iron 

0-790 

Soda 

4-53 

Water 

13  900=99-616,  T. 

13- 10=99-67,  B. 

Before  the  blowpipe,  it  swells  up  like  borax,  and  becomes  opaque  and  snow-white. 
At  a  high  heat,  the  edges  merely  are  rounded. 

Ob8.  Thomsonite  occurs  in  the  neighborhood  of  Glasgow,  at  Lochwinnoch,  and 
near  KUpatrick,  imbedded  in  an  amygdaloidal  rock.  It  was  named  by  Mr.  Brooke, 
who  first  distinguished  the  species,  in  honor  of  Dr.  Thomson,  of  Glasgow. 

It  has  also  been  found  in  long  slender  prisms,  of  a  grayish-white  color,  at  Peter's 
Point,  Nova  Scotia,  where  it  occurs  in  trap,  and  is  associated  with  Laiunonite,  apo- 
phyUite,  mesotype,  and  other  trap  minerals. 


EDINGTONITE.    Vulcaiius  RsiaanADaATDs. 

BiMul-pTitUDldal  Feldfpar,  fimi4.    Brewster*!  Joarn.  Hi.  376. 

306.  Primary  form :  a  right  square  prism.  Secondary  form  : 
a  hemihedral  crystal,  the  upper  and 
lower  basal  edges  of  the  same  late- 
ral &ce  being  differently  modified. 
M  :  e'=154o  34^  & :  &  (over  the  summit) 
«129o8'.  M  : e=136o  20^^.  ere  (over 
the  summit)  =92°  41'.  Cleavage  paral- 
lel to  M  perfect. 

H.=4— 4-5.  G.=2-7 — 2-75.  Lustre  vitreous.  Streak  white. 
Color  grayish-white.     Translucent.    Brittle. 

It  contains,  according  to  an  imperfect  analysis  by  Dr.  Tamer,  Silica  36*09,  Alumi- 
■a  97-69,  Ume  13-68,  Water  13*33,  and,  as  Dr.  T.  supposes,  10  or  11  per  cent,  of  some 
alkali ;  the  quantity  of  the  mineral  subjected  to  analysis  was  so  small,  that  he  was 
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unable  to  determine  its  nature  more  particularly.  At  a  high  heat,  before  the  blow- 
pipe, it  fuses  into  a  colorless  mass^  having  first  given  oflf  water,  and  become  white 
and  opaque. 

Ob8.  Edingtonite  was  first  observed  by  Mr.  Haidinger,  in  small  but  distinct  cm- 
tals,  on  a  specimen  of  Thomsonite  from  Dumbartonshire,  in  the  coUectioii  of  Mr. 
Edington,  of  Glasgow.    It  is  extremely  rare. 


NATROLITE.    VuLCANUs  rhombicus. 

Priamatic  Kou phone-Spar,  M.    Prismatic  Zeolite,  or  Mesotvpe.  J.     Meiotype,  P^  H.    Fi 
Utb,  Natrolith,  FT.    Crocallte.    Edelite.    Hoganite,  Featlier  ZaollM. 

307.  Primary  form :  a  right  rhombic  prism  ;  M  :  M=91^  KV, 
according  to  Gehlen  and  F&chs,  and  also  Mr. 
Brooke.  Secondary  form  :  M  :  e=116°  37',  e  :  e 
(adjacent  planes)=126o  47',  e  :  e  (over  o)=143o  14/ 
e  :  0=178^  45^  o  :  0=145°  44',  Brooke.  Other  sec- 
ondaries exhibit  only  the  terminal  planes  e,  in  con- 
nection with  the  lateral.  The  obtuse  lateral  edges 
axe  also  frequently  beveled  or  truncated;  M  :  e 
(the  truncating  plane)=135°  35^.  Cleavage  paral- 
lel to  M  perfect.  Imperfect  crystallizations  : 
globular,  divergent,  and  stellated  forms,  composed 
of  delicate  acicular  crystals,  or  narrow  laminae. 
It  also  occurs  in  dull  friable  masses,  having  an 
earthy  fracture. 

H.=4-6— 6-5.  G.=2139— 2-2303,  Thomson.  Lustre  vitreous. 
Streak  gray.  Color  white,  inclining  to  yellow  or  gray ;  sometinies 
red.     Transparent — translucent.     Practure  uneven.    Brittle. 

The  following  are  a  few  of  its  anal3rses ;  the  first  by  Gehlen  and  Fnchs,  (Schwdg. 
Jour,  xviii.  11,)  the  secondhand  third  by  Thomson,  (Min.  i.  3170 

From  Auvergna.  From  Antan. 


Silica 

480 

4804 

47560 

Alumina 

26-5 

2503 

26-420 

Protoxyd  of  Iron 

a580 

Soda 

162 

16-76 

14-932 

Lime 

1400 

Water 

93=100. 

9-6o=99-48. 

10^440=101-332. 

Before  the  blowpipe  it  becomes  opaque,  gives  oflT  a  phosphorescent  light,  and  melts 
into  a  glassy  globule.  It  dissolves  in  the  acids,  and  forms  a  thick  jelly ;  this  will 
even  take  place  after  the  mineral  has  been  exposed  to  a  red  heat.  It  becomes  elec- 
tric by  heat,  and  sometimes  also  pho^horesces. 

Obs.  Natrolite  was  originally  included,  togethei  with  several  other  species,  under 
the  general  name  of  Zeolite.  From  these  it  was  distinguished  by  Uaiiy,  who  de- 
nominated it  mtsotype.  Since  then  it  has  been  discovered,  both  by  analysis  and  crn- 
tallographic  considerations,  that  the  species,  me$ot3rpe,  included  two  dLstinct  muh 
erals ;  one  of  which  was  identical  with  natrolite^  a  manmiillary  mineral,  fhn 
Hbgan,  so  named  by  Klaproth,  and  the  other  was  named  scoUciU.  Still  another 
species  has  been  made  on  crystallographic  examination,  which  retains  the  old  ntne, 
mesoiype. 

Natrolite  occurs  in  cavities  in  amygdaloidal  and  volcanic  rocks,  associated  widl 
analcime  and  chabazite. 

Auvergne ;  the  erausUin  of  Aussig,  in  Bohemia ;  the  trap  rocks  of  Kilmalcolm,  Ja 
Renfrewshire  and  Glenarm,  in  the  county  Antrim,  are  some  of  its  foreign  local- 
ities ;  also  Duron,  in  the  Fassa  valley,  where  it  is  met  with  in  radiating  gromps  of  a 
fine  red  color. 


CBALICINBA. 
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Natrolite  is  met  with  in  the  trap  of  Nova  Scotia ;  also  in  the  ftame  rock  at  Cbesh^ 
ire,  Conn.  Ai  Washington,  Conn.,  it  is  stated  to  occur  in  seams,  between  horn- 
blende and  gneiss. 

Natrolite  is  so  called  from  natron,  soda ;  alluding  to  the  soda  it  contains. 

The  stellite  of  Dr.  Thomson  is  closelv  aJlied  to  this  species ;  it  is,  however,  some- 
what different  in  composition,  and  may  be  entitled  to  the  rank  of  a  species.  It  occurs 
in  snow-white  stellar  aggregations  on  greenstone,  near  Kylsjrth,  on  the  hanks  of  the 
Forth  and  Clyde  canal.  The  cavities  of  crystals  are  about  an  inch  in  diameter,  with 
their  circumferences  united  and  confused.  Lustre  silky,  shining.  Translucent. 
H.=3  25.  G.==2-612.  It  contains,  according  to  Thomson,  Silica  48*4^,  Lime 
30  96,  Magnesia  5'58,  Alumina  5-301,  Protoxyd  of  Iron  3534,  Water  6*  108=99 948. 
It  fuses  into  a  white  enamel  before  the  blowpipe. 

MESOTYPE.    VuLCAKUB  peritomus. 
PerltomoQi  Kouphone-Spar,  Hhid.    Zeolith,  fF.    M emtype,  (to  part.) 

308.  Primary  form :  a  right  rhombic  prism ;  M  : 
M=9l°  28',  Haidinger.  Secondary  form  :  the  an- 
nexed fifirure.  Cleavage  parallel  to  M  perfect.  Oc- 
curs also  fibrous,  in  stellated  or  divergent  groups, 
and  occasionally  compact ;  also  at  times  pulverulent. 

H.=5 — 6-5.  G.=2-2 — 2-3.  Lustre  vitreous.  Streak 
white,  or  grayish-white.  Color  white,  sometimes  in- 
clining to  gray,  or  red.  Transparent — translucent. 
Fracture  oi  compact  varieties  splintery. 


M 
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Its  constituents  are,  according  to  Grehlen, 

Silica 

54-46 

Alumina 

19-70 

Soda 

1509 

Lime 

1-61 

Water 

9-83— 100-69 

Before  the  blowpipe  the  cr3rstals  become  opaque  without  intumescing,  and  form  a 
glassy  globule.     With  borax,  fusion  is  obtained  with  difficulty.. 

Obs.  Mesotype  occurs  at  the  Faroe  Islands,  forming  divergent  grouos  in  the  ve- 
sicnlar  cavities  of  amygdaloid ;  also  in  the  trap  rocks  of  the  Giant's  Cfauseway,  in 
rerv  delicate  acicular  crystallizations,  and  aggregated  in  radiating  forms.  It  is  met 
with  in  trap  tufa,  associated  with  analcime,  at  Montecchio  Magsiore,  in  the  Vi- 
centine ;  and  in  the  more  ancient  of  the  Vesuvian  lavas,  in  small  silky  diverging 
tofts. 

SCOLECITE.    VuLCANUs  crispans. 
Harroophanom  Koa phone-Spar,  Haid,    Meaolite.    Needleitone.    Merotype,  (In  part.) 

309.  Primary  form  :  a  right  rhombic  prism  ; 
M  :  M=91o  25\  Secondary  form :  the  primary 
with  the  acute  lateral  edges  truncated ;  also  with 
the  terminal  edges  replaced  so  as  to  form  a  four 
sided  pyramid  at  the  extremity  of  the  crystal. 
Compound  crystals :  similar  to  the  annexed  fig. 
The  crystals  are  commonly  slender,  and  occur 
interlacing  one  another,  or  in  diverging  groups. 
Scolecite  is  also  found  in  radiating  masses,  and 
occasionally  compact. 

H.=5— 6-5.     G.=2-214— 2-27.     Ijustre  vitre- 
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ous,  inclining  to  pearly.    Sireak  white.     Color  white.    TniD8> 
parent — ^translucent 

b  coataios,  according  to  Fnchi  and  Gehlen,  and  Beneliits, 

Faros.  Bullk.  Fatnc 

SUica  46*49  4675  46*80 

Alamina  35-88  3483  3650 

Lime  13-86  14-30  987 

Water  1363  13-64  13-30 

Soda  0-48»=100-33,  F.  &  G.       0-39=::99-06,  F.  &  G.     5-4O»100-87,  a 

In  the  exterior  flame  of  the  blowpipe  it  become?  opaque,  and  then  carls  up  like  t 
worm,  and  finally  melts  into  a  very  balky  and  shining  slag.  In  the  interior  flupe 
this  slag  falls  down,  and  is  convened  into  a  vesicolar  and  slightly  translacent  bead. 
It  becomes  electric  when  healed. 

It  dissolves  readily,  and  forms  a  thick  gelatinons  mass,  with  nitric  and  mnriitie 
acids  before,  but  not  after  ignition. 

Ob8.  Scolecite  differs  from  the  preceding  species  in  containing  lime  instead  of 
soda.  A  variety,  consisting  of  a  mixture  of  scolecite  and  nairoliie,  has  been  sqap 
rated  from  this  species  under  the  name  of  mesolite.  In  all  its  important  characiaiii 
both  the  physical  and  those  obtained  by  the  action  of  acids,  it  resembles  scolecite. 

Scolecite  occurs  at  Tiegerhottue,  in  the  Berufiord,  Iceland,  where  the  crvstab 
often  exceed  two  inches  in  length,  and  are  occasionally  a  auaiter  of  an  inch  thkk. 
It  has  also  been  met  with  in  amygdaloid,  at  the  Faroe  blanos,  Siaffa ;  the  Vendajak 
mouDiaiDs,  Hindostan ;  in  Greenland ;  and  at  Pargas,  Finland.  It  occurs  aba  in 
▼eins  in  Kilpatrick  hills. 

Scolecite  is  derived  from  vcmXv^,  a  wtfrwif  in  allusion  to  its  action  before  the  blov- 
pipe. 


CARPHOLITE.    Yulcanus  stramineus. 

Karpbolite,  J, 

310.  Stmcture'columnar,  radiated  and  Stellular,  in  tufls;  particles 
rather  incoherent. 

H.  about  5.  G.=2-936,  Breithaupt ;  2-9365,  Stromeyer.  Lustre 
silky,  glistening.  Color  pure  straw-yellow ;  sometimes  wax-yel- 
low.    Opaque.     Very  brittle. 

The  following  is  its  composition,  according  to  Stromeyer,  (Untersnchungen,  410,) 
and  Steinmann,  (Schweig.  Jour.  xxv.  413,) 

Silica  36154  37*53 

Alumina  98*669  96*48 

Protox.  Manganese        19*160  17*09 

Protox.  Iron  9*990  5*64 

Lime  0*971                                      

Fluoric  Acid  1*470                                    

Water  10-780»98*794,  Strom.  U^e-^^gS-IO,  Stein. 

It  intumesces  before  the  blowpipe,  whitens,  and  fuses  slowly  into  a  brown  opaqoe 
mass.  With  borax  it  fonns  a  transparent  glass,  which,  in  the  outer  flame,  assomei 
an  amethystine  color ;  in  the  reducing  flame  it  becomes  green. 

Obs.  It  occurs  in  minute  divergent  tuAs,  disposed  on  granite,  along  with  fluor  and 
quartz,  in  the  tin  mines  of  Schlaggenwald.  It  was  named  by  Werner,  in  allusioa  to 
its  color,  from  K«ffH}  sirmw. 


GBJxiciinEA.  978 


0YSCLA8ITE.    VuLCiifua  mrix. 

DjTKlaalte,  Omatlf.    Okmlts,  JT^MT. 

311.  Structure  delicately  fibrous;  also  imperfectly  fibrous  or 
composed  of  a  congeries  of  minute  crjrstals. 

H.:=r4-5— 6.  G.»2*362  of  dysclasite,  Connell ;  2-28  of  Okenite, 
Kobell.  Lustre  inclining  to  pearly.  Color  white,  with  a  shade 
of  yellow  or  blue ;  often  yellow  by  reflected  light,  and  blue  by 
transmitted ;  frequently  with  an  opalescent  tint.  Subtransparent 
— subtrauslucent.    Very  tough.    Exhibits  double  refraction. 

Its  composition,  according  to  Connell  mnd  Kobell,  is  as  foUows : 

Siliea  bT99  66*99  Sft-ei 

Ume  96*83  96-35  9659 

Water  14*71  16*66  17*00 

Soda  0-44                       -i — 

Protoxrd  of  Manganese      0*99                      — 

Polaah  0*33                       \  ^^^ 

Peroxyd  of  Iron                  0*39                       ]  ^°^ 

Alnnuna                            =100-64,  C.  ■■99*99,  K.       b»99*73,    K. 

When  heated  in  a  glass  lobe,  water  is  obtained.  Before  the  bloivpipe,  per  Jtf,  it 
becomes  opaqae  and  white,  and  (Vises  on  the  edges.  It  effervesces  with  cat  Donate  of 
soda,  and  fuses  into  a  suJNransparent  glass;  with  borax  it  forms  a  transparent 
eoloriess  glass. 

Pieces  thrown  into  muriatic  acid  gradually  become  gelatinous.  In  a  pulverized 
state,  a  jellv  is  readily  formed. 

Obb.  The  dyselastle  of  Connell  was  brought  from  the  Faroe  Islands  by  Comit 
Yarges  Redemar,  of  Copenhagen.  It  was  at  nrst  mistaken  for  mesotype.  Okenite 
occurs,  with  other  minerals  of  this  family,  in  amygdaloid,  in  Greenland.  DyscUudte 
is  derived  from  ^(,  diJjicuUly^  and  ikX«icv,  io  break. 


EPISTILBITE.    Ydlcanos  iccroi. 
DIplocmIc  Koqpboae*Bpar,  Hmid.    Am«,  in  Brewit«r*i  Joar.  IV.  181, 

312.  Primary  form:  a  right  rhombic 
prism ;  M  :  M=^4o  5(K,  and  135^  lO".  Secon- 
dar^form:  M:  2=112°  25',  a  :  c=106<^  l(y, 
a :  a=l09o  46^,  M  :  a=122o  9^.  Cleavage  par- 
allel to  the  shorter  dia^nal  perfect ;  indistinct 
in  other  directions.  Face  M  mostly  imeven. 
It  presents  occasionally  twin  crystals  of  the 
first  kind.    Occurs  also  granularly  massive. 

H.=4— 4-6.  G.=2-249— 2-26.  Zltw/rc  pearly 
upon  tfie  cleavage  face;   upon  M  vitreous.     Streak  and   Color 
iraite.    Transparent — subtrauslucent.    Fracture  uneven. 

It  contains,  according  to  Rose, 

Silica  68-S9  60-28 

Alumina  17-59  17-36 
Lime                     7*56  8-32 

Water  14*48  13-53 

Soda  l-78«99-93.  — 98-4a 

36 
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It  (rolha  in  th«  blowpipe  Oame,  and  fonna  a  nslcalar  enamel,  tnii 
'  iDsed  inlo  a  globale.    Borax  dissolves  a  great  pait  of  it,  and  fanns  a  clear 
It  is  also  soluble  in  sail  of  phosphorus,  wilh  the  excepCton  of  a  skeleton  - 
It  is  soluble  in  conceniraled  muriatic  acid,  witb  the  exception  of  a  fine  gi 
lesidne  of  silica. 

Oas.  Eptstilbiie  it  associUed  with  scoleciie  at  tht  BeniflcHtd,  in  lceUBd,*iid 
found  at  Poonah,  In  India. 

This  species  was  separated  fhjm  Silbitc  by  Dr.  G.  Roae,  of  Berlin,  ftom  w 
Is  perfecilj  distinct  in  it$  crystallixation.  Ii  is  also  peeoliar  in  exbibiting  t 
system  of  rings  in  polarized  light,  aa  has  been  determined  by  Dr.  Brewster. 
double  refracUon  of  Heulsndile,  is  also  much  greater  than  Hut  of  the  miner 
described. 


ifsilia. 


BREWSTERITE.    Vcluhdi  BucsTcaiiinia. 


313,  Primary  form  :  a  right  rhomboida]  prism ; 
M  :  T=93o  40.  Secondary  form  :  M  :  e=176°, 
e  :  e=172°.     Cleavage  highly  perfect  parallel  to  P. 

H.=5— 5-5.  G.=212— 2-432;  the  latter  accord- 
ing to  Thomson.  Lustre  of  P  pearly ;  of  other 
faces  vitreous.  Streak  white.  Color  white,  incli- 
ning to  yellow  and  gray.  Transparent — translucent. 
Fracture  uneven. 

It  contains,  according  to  Dr.  Thomson,  (Min.  i.  348,) 


Silica 

53H5 

Alumina 

16540 

Baryta 

6-050 

Sirontia 

9005 

Lime 

O800 

Water 

H-735=100-m 

biphosphate  of  soda. 

Obs.  Brewsleriie  was  first  obsen-ed  ai  Siromian,  in  Argy teshire,  where  fl  occnn 
associaled  with  calcareous  spar.  It  has  since  been  discovered  In  the  Qiantt'  CMm- 
way,  coaling  ihe  cavities  of  amygdaloid ;  in  llie  lead  mines  of  St.  Turpet,  Dearfttl- 
bnrg,  in  the  Brisgauj  in  Ihe  departmeni  of  the  Isdre,  in  France,  and  in  the  PyrenM*- 


ME80LITE.    VuLCANtra  Pi.iBiLi4roMn«. 


314.  Primary  form :  irimetric.  Usually  occurs  in  implanted 
globules,  which  have  a  flat  columnar  or  lamellar  structure,  radii- 
ting  from  the  centre.     Cleavage  perfect  in  one  direction. 

H.=3-5.  G.=2-35— 2-4.  Lustre  silky  or  pearly.  Streak  whit*. 
Color  grayish  white  ;  sometimes  yellow.  Translucent.  Lamime 
slightly  elastic. 
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It  is  composed,  according  to  Hiainger  and  Beraelina,  of 


SiUca 

49-17 

49*60 

Alumina 

9T00 

9600 

Lime 

9-O0 

11-43 

Soda 

10-19 

5-63 

Water 

ll-79-«100-15,  H. 

19-70b»100'36,  B 

Obs.  Memlite  occors,  coating  the  yesicnlar  cavities  of  amygdaloid  and  basalt,  at 
Nalsoe,  in  the  Faroe  Islands,  where  it  is  associated  with  chabazite.  apophyllite,  stil- 
bite,  and  others  of  the  zeolite  family.  Also  in  Disco  Island,  Greenland,  in  aggrega- 
tions which  bear  much  resemblance  to  ciystallized  spermaceti. 

Mesolite  is  distinguished  firom  mesoCype  by  its  perfect  single  cleavage  and  pearly 
lustre ;  from  stilbite  or  Heulandite,  bv  its  superior  specific  gravity;  and  from  apophyl- 
lite, by  its  crest  or  fan-like  aggregations,  waich  are  never  presented  by  that  mineral. 
When  associated  with  apc^yllite  or  stilbite,  it  forms  the  lowest  stratum,  immediately 
adjoining  the  rock  in  which  it  is  situated. 

Dr.  Thomson  has  described  a  mineral  under  the  nfime  of  Harringtonite,  whose 
composition  is  very  similar  to  that  of  mesolite.  It  constituted  a  vein  about  0-6  inch 
fbicK  in  an  amygdaloid,  in  the  north  of  Ireland.  Its  description  is  as  follows : 
€^0Ur  snow-white:  texture  compact  and  earthy,  lustre  like  tnat  of  the  almond; 
»ugn.    The  following  are  the  results  of  two  analyses : 


opaque;  very  tougl 

8Uica 

Alumina 

Ume 

Protozyd  of  Iron 

Soda 

Water,  with  trace  of  muriatic  acid 


44960 
96-848 
11-008 

a880 

5-560 
10-980«99  536, 


44-840 
98-484 
10-684 

trace. 

5-560 
10-980=99-848. 


COMPTONITE.    YuLCANus  Comptonunub. 


K 
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Oomptonitlc  KoupboBe-8par,  Hmii.    Brtwster,  in  Ed.  Phil.  Jonra.  IV.  131,  and  VI.  118. 

316.  Primary  form :  a  right  rectangular  prism. 
Secondary  form :  m  :  ^=135°  3(y,  ii :  6=134°  3(y, 
ji  :  5=92°  13',  e  :  5=175°  35^.  Cfcarag-e  parallel 
to  M  and  ji,  the  first  a  little  more  distinct.  It  fre- 
quently occurs  as  a  coating  on  other  minerals  of 
mis  fkmily. 

H.=5 — 6-6.  G.=2-35 — 2-4.  Ltcstre  vitreous. 
Streak  and  Color  white.  Transparent— translu- 
cent   Fracture  small  conchoidal,  uneven. 

Before  the  blowpipe  it  parts  with  some  water,  intnmesces  a  little,  becomes  opaque, 
and  then  fuses  imperfectly  into  a  vesicular  glass.  The  globule,  obtained  with  salt  of 
phosphoms,  contains  a  skeleton  of  silica,  and  becomes  ojjaqne  on  cooling.  With 
mmz,  the  globule  is  transparent  and  vesicular.  It  gelatinizes  when  exposed  in 
powder  to  nitric,  or  muriatic  acid.  If  it  has  been  anhydrated  by  heat,  the  min- 
eral'is  still  dissolved  by  muriatic  acid,  but  the  silica  separates  in  a  powder,  and 
does  not  gelatinize. 

Compconite  was  first  found  by  Lord  Compton,  in  the  oavities  of  the  vesicular  lava 
of  Yesnvius,  associated  with  capillair  mesotype,  and  other  species  of  the  genus  Yol* 
cunis.  It  has  since  been  discoverea  in  basalt,  at  the  Pflaster  Kaute,  near  Eisenach, 
in  HesBia;  also  at  Leitmeritz  and  Hauenstein,  in  Bohemia,  forming  a  thin  coating 
on  the  surface  of  mesotype,  and  occupying  the  cavities  of  rrausUin.  At  the  Cyclo- 
pean Islands,  Sicily,  it  occurs  associated  with  analcime  and  Phillipeite. 
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APOPHYLLITE.    Yulganub  ariDftATTO. 

PfrwnMal  K<Niphoiie49iwr,  JIf.    Fyrmmfdal  Zeolite,  J.   TeMelile,  BrmtUr,     lebthyophltaliBki. 
Awlo,  W§m.    Fbdiaugeiieieii,  Wer%.    Meeotype  EpolntAe,  H, 

316.  Primary  form:  a  rijht  square  prism. 
Secondary  form, :  similar  lo  fig.  51,  PI.  I.,  also 
the  amiexed  figure ;  a :  a=104o  2',  P  :  a=119o  30^, 
M  :  a=l27^  5y.  Another  form,  similar  to  fig. 
61,  PL  I.,  except  that  the  planes  a,  are  so  extendra 
as  to  produce  four  sided  pyramids  at  each  ex- 
tremity of  the  crystal.  Sometimes  the  crystals 
are  nearly  cylindrical  and  contracting  in  size  to- 
wards each  end,  have  a  barrel-like  shape.  Cleavage 
highly  perfect,  parallel  with  P ;  less  so  parallel 
with  M.  The  imperfectly  crystalline  varieties 
have  usually  a  lamellar  composition  in  the  direc- 
tion of  P. 

H.=4-5 — 5.  G.=2-335,  Haidinger,  a  variety  from  Iceland ;  2-369, 
Thomson.  Ltistre  of  P  pearly  ;  of  the  other  mces  vitreous.  Sired: 
white.  Color  white,  or  grayish ;  occasionally  with  a  shade  ofgieen, 
yellow,  or  red.   Transparent — opaque.    Fracture  uneven.  Brittle. 

Its  constituents,  according  to  Slromeyer,  Berzelius,  Tnmer,  and  Thomson,  are  as 
follow : 


Fanii. 

Faroe, 

,  Var.  Tenelite. 

Var.  OzabTerlte. 

Unni. 

Silica                   51-8643 

51-76 

60-76 

51-008 

Lime                    351992 

22  73 

22-39 

96-236 

Potash                    51369 

531 

418 

5-8RR 

Fluosil.  of  Tiime    

353 

trace. 

Water                  160438 

1620 

1736 

16-500 

98-2442,  S. 


99-53,  B. 


94-69,  Turn.     99-634,  Tl. 


It  exfoliates  before  the  blowpipe,  and  ultimately  fuses  into  a  white  vesicular  glas. 
It  melts  easily  with  borax.  In  nitric  acid  it  separates  into  flakes,  and  becomes  sob»> 
what  gelatinous  and  subtransparent. 

Obs.  The  term,  iesseliu,  was  applied  by  Brewster  to  a  variety  from  Faroe,  pn- 
Kuting  nearly  a  cubical  form,  which,  upon  optical  examination,  exhibits  a  naaii^ 
like,  or  tesselated  structure.  Ox^ihveriu  is  a  pale  green  variety  from  the  Oxahfcr 
springs,  near  Husavick,  in  Iceland,  where  it  occurs  on  calcified  wood ;  it  is  gesa- 
rallv  indistinctly  crystallized  and  translucent.  Albirty  of  Werner,  is  a  white,  opaqoe 
variety,  found  at  Aussie,  in  Bohemia,  associated  with  natrolite. 

Greenland,  Iceland,  the  Faroe  Islands,  and  Poonah,  in  Hindostan,  afford  fine  sm- 
cimens  of  apouhyllite.  It. occurs  at  these  localities  coaling  the  cavities  of  amygoa- 
loid,  associated  with  chalcedonic  quartz,  stilbite,  chabazite,  &c.  At  Andreasbeif  il 
occurs  in  silver  veins,  traversing  gray-wacke  slate;  in  the  Bannai,  associated wtdl 
Wollastonite.  In  Fifeshire,  it  has  been  found  in  large  transparent  crystals,  occapT- 
iDg  the  interior  of  fossil  shells.  It  is  associated  with  magnetic  iron,  at  Uton,  la 
Sweden.  Also  at  Puy-de-la-Piquette,  in  Auvergne,  where  it  occurs  in  crystals  i&t 
tertiary  limestone,  but  appears  to  have  been  formed  by  sublimation,  caused  by  tk 
adjoining  bisaltic  rocks,  subsequent  to  the  deposition  of  the  limestone. 

In  America  it  has  been  found  at  Peter's  Point  and  Patridge  Island,  in  the  Basia 
of  Mines.  Nova  Scotia.  It  here  occurs  both  massive  and  cr3rstallized,  preseatSBf 
white,  reddish,  and  greenish  colors.  It  is  associated  with  Laomonite,  Thomsoiiiteb 
and  other  minerals  of  trap  rocks. 

Apophylllie  was  so  named  in  allnaioii  to  its  highly  foliated  chAractar,  ttom  am 
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and  fvXX«v,  a  Uaf,     Itt  pearly  lustre  on  the  fiioe  of  perfect  cleavage,  obtained  for  it 
the  name  of  JcAUygyKiUfaitif,  fhim  the  Greek  ixiK,  a  JbA,  and  •ffoiMf, «»  eye. 


LAUMONITE.    YuLCAiius  DTLORBscKira. 

DUtomoos  KoopboM-Bpur,  Jf.    DIpriaiatle  Zcoiila,  J.   LoHMmlle,  IK.  X<«aBoatlt,  Z^  Laononlt, 
r.    EfllorMclngZaollU. 


317.  Prifnary  form :  an  acute  oblique  rhombic  prism ;  M :  M= 
86^  15^,  P  :  M=66o  SCy,  or  113°  3(y.  Secondary  form :  similar  to 
fig.  97,  PI.  II. ;  also  with  the  ecbe  between  each  M  and  a  replaced. 
Cleavage  parallel  to  the  acute  lateral  edge.  Imperfectly  crystal- 
line varieties  have  a  radiating  or  diveiging  structure. 

H.=3'5 — 1  of  the  mineral,  fresh  from  its  locality.  G.=2*3,  Hauy. 
Lustre  vitreous,  inclining  to  pearly  upon  the  faces  of  distinct 
cleavage.    Streak  white.     C^dor  white,  passing  into  yellow  or 

ray.     Transparent — translucent,  becomes  opaque  on  exposure. 

"  acture  scarcely  observable,  uneven.    Not  very  brittle. 


^ 


It  consists  of 

FraaHodGosL 

fliUca 

49*0 

48-3 

Ahimina 

S3-0 

S3-7 

Lime 

9-0 

19-1 

Water 

175 

160 

Carbonic.  Acid 

2-&=100, 

Vogel.        —  99-1,  Qmelin. 

Bky. 
68-04 
8114 
10-03 
1498 
«98-78,Con. 

.Before  the  blowpipe  it  intumesces  and  fVises  into  a  white  (Vothy  mass.  With  bo- 
rax, it  forms  a  transparent  globule.  It  gelatinizes  with  nitric  or  muriatic  acids, 
bat  is  not  affected  by  sulphnric  acid,  anleas  heated.  If  insulated,  it  acquires  negative 
electricity  by  friction.  On  exposure  to  the  air,  it  loses  its  water  of  crystallization, 
and  becomes  opaque,  and  in  tnis  state  is  easily  pulverized  by  the  fingers,  and  often 
it  ialls  to  a  powder  of  itself. 

Oas.  Laumonite  occurs  in  the  cavities  of  amjrgdaloid,  also  in  porph3rry,  and  oc- 
casionally in  veins  traversing  clayslate  with  limestone.  It  was  first  observed  in  1785, 
in  the  lead  mines  of  Huel  Uoet,  in  Brittany,  by  Gillet  Laumont,  after  whom  it  is 
aamed. 

lis  principal  localities  are  the  Faroe  Islands;  Disko,  in  Greenland ;  St.  Gothard,  in 
Switzerland ;  in  the  Fassa-thal,  in  large  masses,  exhibiting  a  radiated  structure ;  at 
HutAeld  Moss,  in  Renfrewshire,  accompanying  analcime;  in  the  amygdaloidal 
neks  in  the  Kilpatrick  hills,  near  Glasgow ;  and  in  several  trap  rocks  of  the  Hebri- 
des, and  the  north  of  Ireland. 

Peter's  Point,  Nova  Scotia,  affords  fine  specimens  of  this  species.  It  is  there  as- 
sociated with  apophyllite,  Thomsonite,  and  other  species  of  this  family. 

It  has  been  observed  in  small  Quantities  in  the  trap  rocks  of  ConnecUcnt  and  Bias- 
SMlraselts,  and  at  Phillipstown,  New  York. 

The  rapid  decomposition  to  which  this  mineral  is  exceedingly  liable,  may  be  pre- 
vwed  by  dipping  ine  specimen  in  a  thin  solution  of  gum  Arabic,  by  means  of  which 
it  is  pfeservea  from  contact  with  the  air. 


HARMOTOBiE.    Vulganus  oembllus. 

ow  Koapbooe>8|«r,  Jf.    BtaaraNls,  Mfrwrn.  .  AidwBf.    AndfWBbtrfoUtvt  XrcialM. 
I,  IT.    Hftrmotooie,  JET. 

y  form :  a  right  rectangular  prism.     Secondary 


/arm;  fig- 1; 
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1 


a :  a=119<^  4',  e :  a=149o  32^,  m  :  6=126^  &,  Phillips.  Cleavagt 
parallel  to  m  and  m  imperfect.  Compound  crystals:  the  fivnn 
m  fig.  2  is  composed  of  four  individuals,  united  according  to  com- 
position of  the  third  kind,  as  explained  in  }  76,  77.  These  fonm 
are  of  very  frequent  occurrence.  Harmotome  is  rarely  found  mat- 
sive. 

H.=4— 4-5.  G.=2-4— 2-448.  Lustre  vitreous.  Streak  white; 
Color  white  ;  passing  into  gray,  yellow,  red,  or  brown.     Subtreni- 

Burent — ^translucent.     Fracture  imeven,  imperfectly  conchoidd. 
rittle. 

It  contains,  according  to  Qmelin  and  Hepel,  (Ann.  des  Mines,  x.  S57,)  Connell  and 
Thomson,  (Min.  i.  350,) 

Silica 

Alumina 

Barytes 

Lime 

Potash 

Soda 

Perox.  Iron 

Water 

Before  the  blowpipe,  on  charcoal,  it  melts  without  intumescence  into  a  clear  sfcAok. 
It  phosphoresces  when  heated,  giving  out  a  yellow  light.  It  is  scarcely  attacked  by 
the  acids,  unless  they  are  heated. 

Ob8.  Harmotome  occurs  in  metalliferous  veins  traTersing  gray-wacke,  atoo  oa 
gneiss,  and  in  the  cavities  of  amygdaloid. 

Stroutian,  in  Argyleshirc,  afibrds  the  finest  simple  cr3rstals  of  this  species.  Thef 
occur  here  disposed  on  calcareous  spar,  and  are  sometimes  an  inch  in  diameter. 
This  locality  affords  also  specimens  of  ihe  compound  crystals.  These,  however,  ait 
found  more  abundantly  in  a  metalliferous  vein  at  Andreasberg,  in  the  Hartx.  babo 
occurs  at  Obcrstein,  in  DeuxpoDts,  coating  the  cavities  of  silicious  geodes;  at  Koap- 
berg,  in  Norway,  on  gneiss ;  accompanying  analcime  in  the  amygdaloid  of  Dombu^ 
tonshire. 


AndreaaiMrf. 

Suontlui. 

&630 

4704 

48-753 

1450 

1524 

15^100 

1752 

90^85 

14275 

100 

0-10 

3180 

0-88 

2-550 

125 

084 
0-24 

11-69=102-26,Q.&H. 

14  92=100^11,  C. 

14  000=97  866»  T 

PHILLIPSITR    VuLCANUs  PmLLiPsiiNus. 
Buurotjrpoofl  Koupbont-Bptr,  M,   PhlUiptita,  I.cvy. 

319.  Prifnary  form :  a  right  rectangular  prism.    Secondaries 
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twin  crystals^  similar  to  those  of  harmotome ;  a :  as^about  123^ 
and  1170  3Cy,  Levy. 

.=4 — 4*5.  G.=2— 2*2.  Lustre  vitteoxis.  Streak  wbiXR,  Cohr 
e,  sometimes  reddish.    Translucent—Opaque. 

constitaents,  according  to  Qmelin  and  Hepcl,  are  as  follows : 

Morboam.  Morboaig. 

SUica  48*51  48-Oa 

Alumina  Sl-76  S3-60 

Lime                                6-36  6*56 

Potash                             6*33  T&O 

Protox.  Iron  0-39  0*18 

Water  IT'Sa-.lOO-SS.  1G-75«101*61. 

s.  This  species  was  united  with  the  preceding,  which  it  Tery  much  resembles, 
Leyy  pointed  ont  its  pecnliarities,  ana  ga^e  it  tne  name  it  bears,  in  compliment 
'.  Phillips.  It  differs  chemically  from  harmotome  in  not  containing  barytes, 
Dstead,  ume  and  potash. 

.  Thomson  has  separated  another  species  lh)m  harmotome,  which  he  calls 
cMltf,  or  transparent  harmotome,  iVom  Strontian.  It  occurs  in  rectangular 
IS,  with  deeply  replaced  edges  and  angles.  According  to  his  measurement  ji :  c 
tO  47',  M  :  e=145o  13',  e:  a-»149o  Z^, 

iUipsite  occurs  in  large  translucent  cnrstals  in  the  cavities  of  amygdaloid,  in  the 
:s'  Causeway,  in  Ireland ;  in  sheaf-like  aggregations  at  Capo  dl  Bore,  near 
5.  In  long  crystals  aggregated  in  radiating  masses,  at  Aci  Reale,  on  the  eastern 
of  Sicily;  also  among  toe  Vesuvian  lavas ;  and  in  the  island  Magee,  county 
Im,  in  minute  flesh-red  crystals,  coating  cavities  of  amygdaloid. 


ANALCIME.    YuLCANUs  cuncus. 
■httel  Koapbone-SiNur,  if.   BezmlMdral  Zeolite,  J.   CaUsit,  W,   AnalsiiD,  L,   Sareolite. 

JO.  Primary  farm :  the  cube.  Secondary  forms :  figs.  14, 
16,  also  fig.  2,  and  2  and  5  combined,  PI.  I.  Cleavage  parallel 
le  primary  form,  but  only  in  traces.  Massive  varieties  have  a 
LUlar  structure. 

.=6— 5-6.  G.=2068,  Haidinger;  2-278,  Thomson.  Lustre 
K>us.  Streak  white.  Color  white  ;  occasionally  passing  into 
"  or  reddish-white.  Transparent — nearly  opaque.  Fracture 
sr&ctly  subconchoidal,  uneven.    Brittle. 

s  composed  of 

Fun.                            Olaste*  rameway.  KIlMttriek. 

I        &5-13                                   &5'60  dS-O? 

ilna   33*99                                 2300  32*33 

13-53                                  14-65  13-71 

IT         8-37=99-91,  H.  Rose.        7-90=10116,  Thom.  8-83c=99-S3,  C<mnell. 


I  before  the  blowpipe,  on  charcoal,  without  intumescence,  into  a  clear  glassy 
Je.  It  gelatinizes  m  muriatic  acid.  It  becomes  very  slightly  electric  when 
d. 

I.  The  varieties  of  this  species,  which  occur  under  the  last  two  secondary  forms 
I  slated,  have  been  separated  l^  the  late  Dr.  Thomson,  of  Naples,  as  a  distinct 
m,  under  the  name  of  Sareolite.  This,  however,  is  unwarranted  until  analysis 
manifest  a  dissimilar  compoaitioii.  Their  crystalline  forms  are  not  inconsistent 
ihe  idea  of  their  identity. 
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The  Cydopetn  blands,  near  Catania,  on  the  Sicilian  coast,  afford  the  moit  per- 
fect pellucid  crjrstalsof  this  species;  their  form  is  represented  in  fig.  14,  PI.  I.  Tlic 
same  form  occurs  also  in  the  Tyrol.  The  form  in  fig.  16,  or  the  trapezohedran, 
occurs  in  Dnmbaitonshire,  the  |Cilpatrick  Hills,  Olen  Farg.  These  crystals  in 
generally  opaque,  and  sometimes  have  a  diameter  of  three  or  four  inches. 

Analciroe  is  of  frequent  occurrence  in  the  Faroe  Islands,  Iceland,  the  ViceirtiBe. 
and  elsewhere,  in  the  cavities  of  amygdaloidal.  basaltic,  and  trap  rocks,  associiied 
with  Prehnite,  chabazite,  apqphjrllite.  &c.  At  Arendal,  in  Norwnij,  it  oocois  in  hah 
of  iron  ore ;  and  at  Andreasberg,  in  the  Hartz,  in  silver  mines.  T'he  cubo-octahednl 
variety,  or  sarcolite,  occurs  among  the  ancient  lavas  of  Vesuvius,  associated  with 
Wollastonite,  hornblende,  and  several  species  of  the  zeolite  family.  The  naise, 
Analcime,  is  derived  from  iwhufj  foeak,  in  allusion  to  its  weak  electric  power  when 
heated. 


SODALITE.    YuLCiNUs  dodkahedbus. 

DodeealMdnil  Kov|riHi«e-Sp«r,  JV.    Sftdnlltt,  Havync.  SptntUuM,  Am 
rits.    XfotiM,  JTUpnUL    Sodalit,  L.    Aoloa,  M0ntieeUu 

321.  Primary  form :  the  rhombic  dodecahedron.  Secondarf 
forms :  figs.  4  and  5,  PI.  I.  Cleavage  parallel  to  the  dodecahe- 
dral  faces,  with  different  de^ees  of  perfection. 

H.=6-6— 6.  G.=2-295— 2-378.  Lustre  yiitems.  Streak  whitB 
or  bluish.  Color  various  shades  of  brown,  gfray,  green,  white,  and 
blue  ;  the  latter  often  deep  azure  blue.  Translucent — subtransln- 
cent — nearly  opaque.     Practure  conchoidal  or  uneven. 

Its  analyses  afiford  very  various  results ;  the  following  are  a  few  of  them  : 

S0dalite^  from  Greenland.  Veiuviut.  Hauftu. 

, * . 

Bilica                       3859                    36-00  35*99  35*48 

Alumina                  3748                    3200  3359  18*87 

Soda                          35*50                    3500  36*55                    

Potash                      15-45 

MuriaUcAcid           3*00                      6  75  5*30                   

Lime                           3*70                     — —                     13^ 

Oxyd  of  Iron             1*00                      0*35                   116 

Bulphuric  Acid       —                    —  — —  13*39 

Water                     1-90 


98-90,  Elceherg.  100*00,  Thorn.     100*43,  Arfwed.   96*55,  Gndii. 

Spintlltme.  I^mpit-lAUuli.  Itt$uriU» 

SiUca  430  490  34016 

Alumina  39*5  11*0  98-400 

Soda  19*0  >    «rt  11*388 

Potash  —  S  IM 

Lime                                       1*5  16*0  5-335 

Peroxyd  of  Iron  3*0  4*0  0*616 

Sulphuric  Acid                      1*0  30  — > 

Gypsum                                   —  —  4891 

Common  Salt                          —  —  1-618 

Water  3*5  trace. 

Sulphuretted  hydrogen  —  —  J 


i  10*750 


98*5,  Klap.  90-0,  Gmelin.  98*388 

These  diiferent  varieties  behave  very  differently  under  the  blowpipe.    All,  Iw** 
ever,  gelatinize  with  nitric  acid. 
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tialUe  includes  the  white  and  light  green  crystallized  varieties  of  this 
lawfne,  the  bright  blue  or  occasionally  uqiNiragas  green  crystallised  sped- 
nellane^  or  nosian  of  Klaproth,  the  dark  ash-gray  translucent  crysbds ;  and 
kli,  the  specimens  abnost  always  massive,  or  a  rich  Berlin  or  azore-blne 

aHte  from  Greenland,  is  partly  fused,  though  with  extreme  difficulty,  in 
kg  flame  of  the  blowpipe.  Its  G.=3*29.  The  sodalite  from  Vesuvius, 
;curs  in  white  translucent,  lengthened  dodecahedral  crvstals,  form  a  coU 
sy  globule;  its  G.=3'38.  Soduite  occurs  massive,  of  a  giav  color,  im- 
rap  at  the  Kaiserstuhl,  in  the  Brisgau ;  this  variety  has  been  denominated 
Hauyne  fuses  slowly  in  the  blowpipe  flame,  into  an  opaque  mass.  With 
'ervesces,  and  forms  a  transparent  vitreous  globule,  which  turns  yellow  on 
[ts  G.«2'68--3.    It  does  not  form  a  jelly  with  acids  as  easy  as  the  other 

It  occurs  in  the  Yesuvian  lavas,  also  in  the  vicinity  of  Rome,  and  at  Nie- 
h,  near  Andemach,  on  the  Rhine.    SpineUane  is  infiisible.    G.^=2'28.    It 

in  the  drusy  cavities  of  glassy  feldspar,  at  the  lake  of  Laach,  near  An- 
Lapis-Lazuli  fuses  into  an  opaoue  globule,  and,  if  previously  calcined  and 

powder,  is  decolorated  by  acios.  Q.a=3^.  It  is  brought  fVom  Persia, 
•eria,  and  Bucharia,  where  it  is  aiBociated  with  feldspar  and  limestone, 
OS  often  scales  of  mica  and  particles  of  pyrites.  On  the  iMmks  of  the  Indus, 
isseminated  in  grayish  lim^tone.  The  richly  colored  specimens  of  Lapis- 
e  highly  valued  as  a  material  for  coetly  vases  and  ornamental  furniture. 
It  slabs  of  it  are  contained  in  some  of  the  Italian  churches.  It  is  also  em- 
the  manufacture  of  Mosaics,  and  its  powder  ibrms  a  highly  prized  and 
y  durable  paint,  called  ultramarine. 


IJSUCITE.    YuLCANus  TBAPEzoHsnaus. 
U  Kombone^pftr,  JIT.  Dodveabedral  Zcolitt  or  Leoclte,  J.    AmphigAM,  if.   Whit* 

Primary  form :  a  rhombic  dodecahedron,  fig.  7,  PI.  I. 
\rjffarm :  fig.  16,  a  tetragonal  tris-octahedron.  Cleavage 
>erfect  parallel  to  the  primary  planes,  (e,  fig.  18,  PI.  I,)  and 
lie  faces  of  the  cube,  (P  in  fig.  15,  PI.  I.)  Surface  of  the 
even,  though  seldom  shining.  Occurs  rarely  in  irregular 
a  granular  stnicture. 

5 — 6.  G.=2-483— 2-49.  Lustre  vitreous.  Streak  white, 
ah-gray  or  smoke-gray,  grayish-white.  Translucent — 
paque.     Fracture  conchoidal.     Brittle. 

ng  to  Klaproth  (Beitrage,  ii.  43)  and  Arfwedson,  (Afhandlingar,  vi.  256,) 
t 

Vmarim,  Albaiio.  ^'J^' 

53750  54  58-70  56-10 

S4-6^  23  19-95  2310 

21350  22  21-40  2115 

ron     —  0-40  0^ 

=99-725,  K.  —  =99,K.  1-36=91-80,  Arf.  «101-30,Arf. 

e  before  the  blowpipe  except  with  borax  or  carbonate  of  lime,  with  which 
ith  difficulty  into  a  clear  globule.    Its  powder  changes  the  blue  Uncture  of 

rreen.  , 

incite  is  abundant  in  the  ancient  lavas  of  the  Rieden  country,  between  the 
uee  and  Andemach,  on  the  Rhine.  Vesuvius,  however,  presents  the  finest 
St  crystallizations.  In  the  vicinity  of  Rome,  at  Boghetlo,  to  ibe  north,  and 
id  Frescati  to  the  south,  some  of  the  older  lavas  are  so  thickly  studded  with 
•al,  as  to  appear  almost  entirely  composed  of  it.  The  crystals  generally 
B  secondary  form,  above  mentioned. 

36 
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The  Leacltic  lava  of  the  neighborhood  of  Rome,  has  been  naed  for  the  last  9001 
rears  at  least,  in  the  formation  of  mill  stones.  Mill  stones  of  this  rock  have  ktelf 
been  discovered  in  the  ezcavaticms  at  Pompeii. 

Leucite  is  derived  from  Xmms ,  wAite,  in  allusion  to  its  color ;  and  became  ii 
form  is  similar  to  a  common  variety  of  (he  garnet,  it  has  been  designated  wkik 
gama. 


CHABAZITE.    Vulcanus  rhombohsorus. 

Khonbobedral  Koophone  Spur*  JIf.    RhembolMdfml  ZMlite  or  ChabMlte,  J.    Chiliili,  P.I. al 
H.   Scbabult,  W.   ClialMain,  ih 


323.  Primary  form :  a  slightly  obtuse 
rhombohedron ;  R  :  R=94°  46'.  Secon- 
dary form  :  R  :  e=137^  23',  R  :  0^=126° 
26^,  a'  :  a'  (over  R)  =72°  53',  e  :  e=126o 
13'.  Cleavage  rather  indistinct,  parallel 
toR. 

H.=4— 4-5.  G.=2088, Thomson,  trans- 
parent  crystals  from  Kilmalcolm  ;  2-100, 
Haidinger,  crystal  from  Bohemia;  2*472,  Lehnnt,  an  Irish  z^ 
cimen  containing  much  soda.  Lustre  vitreous.  Streak  white. 
Color  white,  occasionally  reddish,  rarely  yellowish.  Transpaieol 
— translucent.     Fracture  uneven  ;  brittle. 

It  contains,  according  to  Berzelios,  Arfwedson,  Thomson,  and  Lehnnt, 


Eiuuftbeif.  Faroe.  Kllnaleolm. 

Silica  50-65  48  30  48*756  49*17 

Alumina       1700  1938  17*440  18-90 

Lime  9  73  873  10-468  

Potash  1-70  250  1548  Soda  13*19 

Water  19  50=98-58.  B.  2a00==98  80,  A.  21*790x=99-933,  T.  19*73=5959,  L 

The  last  specimen  contains  soda  in  the  place  of  potash.  Before  the  blowp^it 
fuses  into  a  white  spongy  mass.  It  is  not  acted  upon  by  acids.  The  opaqoe  ciyi- 
)als  become  translucent  in  oils. 

Obs.    Amygdaloid  is  the  principal  repository  of  chabazite.    It  also  occurs 
the  layers  of  gneiss  and  mica  slate. 

At  the  Faroe  Islands,  Greenland,  and  Iceland,  fine  crystallizations  of  this 
are  found,  associated  with  chlorite  and  stilbite.  Also  at  Anssig,  in  Bohemia^  ia  a 
kind  of  crreensione,  {graustein  of  Werner,;)  the  Giants*  Causeway ;  KilmakolB, 
Renfrewshire ;  Isle  of  Skye.  In  Nova  Scotia,  in  amygdaloid,  it  occurs  of  a  wi■^ 
yellow,  or  flesh-red  color,  m  fine  cr3rstals,  oAen  highly  modified ;  it  is  associated  wtt 
tleulandiie,  analcime,  and  calcareous  snar. 

The  trap  region  of  Connecticnt  and  Massachusetts  affords  occasional  purwlrf 
of  this  mmeral.  In  the  same  rock  it  also  occurs  near  Baltimore,  Md.  At  Bl^ 
lyme.  Conn.,  it  is  met  with  on  gneiss. 

The  name  chabazite  was  derived  by  Box  d'  Antic,  from  the  Greek  word  ^^fafrc. 
the  name  of  one  of  the  twenty  stones,  celebrated  for  their  virtues,  in  tJie  poem  Mh 
cribed  to  Orpheus,  entitled  np«  UB^v. 
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LEVYNE.    VuLCANDS  Lbttaitds. 
Maerotfpoiui  Kcmplioiie-Spv,  Jf.    LerjM,  BretuUr'g  Jour,  a,  33i. 

324.  Pn'wary/orm:  a  rhombohedron; 
R  :  R=79o  29^.  Cleavage  indistinct  par- 
aliel  with  R.  Compotmd  crystals  :  an- 
nexed figure ;  R :  R'=126o  12^,  a :  e=136o  1', 
R  :  a=117o  29^,  composition  of  the  third 
kindy  it  being  parallel  to  a  plane  on  the  vertical  solid  angle.  Plane 
a,  usually  uneven,  and  often  curved. 

H.=4.  G.=2161,  Thomson  ;  2198.  Lustre  vitreous.  Streak 
white.  Color  white  ;  sometimes  reddish.  Subtransparent — 
opaque.    Fracture  subchonchoidal.    Brittle. 

Its  composition,  according  to  Thomson  (Min.  i.  336)  and  Berzelins,  (Kong.  Yet. 
Acad.  Handl.,  1834,  p.  356,)  is  as  foUows : 


SiUca 

48-750 

4800 

Alumina 

9(h333 

90-00 

Lime 

8833 

8-35 

Magnesia 

0-770 

0-40 

Soda 

3333 

2-75 

Water 

20-000 

19^30 

Potash 

trace  ir=98'019. 

T. 

0-41»9921,  B. 

Before  the  blowpipe  it  intumesces  and  whitens.  With  bipho^qohate  of  soda  it 
yields  a  transparent  globule,  containing  a  skeleton  of  silica,  which  oecomes  opaque 
on  cooling.    It  is  unaltered  in  acids. 

Obs.  Levyne  occurs  in  trap,  with  natrolite  and  mesotype,  at  the  little  Deer  Park 
of  Glenarm,  county  Antrim ;  also  at  Skaga.<rand,  in  Iceland:  at  Dalsnypen,  in 
Faroe,  accompanied  by  chabazite,  analcime,  and  Heulandite ;  Godhavn,  in  Disco 
Uand,  Qreenland ;  occasionally  in  large  reddish  opaque  cr3rstals  at  Hartfield  Moss, 
in  Renfrewshire. 


OMELINITE.    YuLCANUS  exfoliaks. 


Bnafoaal  KooBboad-Sptr,  Haid,    Bydrolite,  X>«  Dr4§,   BareoUle,  Vamqutlnu   GuMUnite,  Brtw 

Pv   W    V^RU^a  mm*  2BB0» 


326.  Primary  form:  a  rhombohedron. 
Secondary  form :  a :  R  or  a :  a''=131°  48^, 
a  :  R  or  a  :  a"=138o  12',  R  ;  &"'  (over  a)= 
83^  36^.  Cleavage  apparent  parallel  to  R, 
the  hce  of  a  rhombohedron,  though  obtain- 
ed with  difficulty.  Planes  a  horizontally 
striated. 

H.=4— 4-5.  G.=2054 ;  2169,  Hayes  ;  variety  Ledererite.  Lus- 
tre vitreous.  Streak  white.  Color  white,  passing  into  flesh-red. 
Transparent — translucent.     Fracture  uneven.    Very  brittle. 


Its  constituents,  according  to  Thomson,  Vauquelin,  and  Hayes,  are  as  follow: 
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Silica 

Alumina 

Peroxyd  of  Iron 

Potash 

Water 

Lime 

Soda 


From  Antrim 

1 

Castel.                      Cap 

39  896 

50*00 

12-968 

90O0 

8-370 

9000 

Phosphor,  acid 

29-866 

ao^oo 

4-26 

:100,  Thorn. 

4-25«96-50,  Vanq. 

CapeBlomUoB. 
49-47 
21-48 

0-14 

3-48 

8-58 
1148 

3-94«9e-57.  H. 


Though  the  first  two  analyses  differ  in  some  respects,  yet  the  proportioii  of  liliei 
to  (he  alumina  is  nearly  the  same. 

When  held  in  the  flame  of  a  candle  it  exfoliates  and  flies  00"  in  numerous  scaka 
"  Small  portions,"  says  David  Brewster,  "  gradualiy  raise  themselves,  and  after 
fltanding  on  their  ends,  as  if  they  were  under  the  influence  of  electrici^,  they  ait 
propelled  with  violence  from  the  fragment."  In  the  blowpipe  flame  it  inereascsii 
bulk,  but  does  not  melt  into  a  glass. 

Ob8.  This  species  includes  the  Hydrolite  of  De  Dr^e,  and  the  SarcoliU  of  Van- 
quelin  ;  also  the  LedereriU  of  Jackson,  (Silliman's  Am.  Journal,  xxt.  80,)  which  ill^ 
scribed  as  presenting  the  same  form,  and  nearly  identical  angles,  and  in  other  r»> 
spects  is  similar  to  this  species. 

Gmeliuite  occurs  in  the  cavities  of  amy^daloidal  rocks  at  Montecchio  MaggioR^ 
and  at  Castel,  in  the  Vicentine ;  also  in  the  county  Antrim ;  at  the  Deer  Park  oi 
Glenarm,  of  a  white  color,  and  at  the  Island  Magee,  near  Larne,  of  a  pale  fle^-nd 
tinge. 

Ledererite  was  obtained  by  Messrs.  Jackson  and  Alger,  at  Cape  Blomidan,  ia 
Nova  Scotia,  where  it  occurs  in  basalt,  associated  with  stilbite,  mesoCype,  and  aiial- 
cime.    The  crystals  are  usually  implanted  in  the  analcime,  or  stilbite. 


DATHOLITE.    Vulcanus  dtstomus. 

Pritmntfc  D?ilome*Bpar,  M.     Barntn  of  Llm«,  P.     Borotilicate  of  Lfm«,  TUm.    DattwIUfc,  W, 
Esmftrkltei  Ifciw.    Datotlte.    Humboldtite,  Levf,    Cbnuz  Borate  SUicieute,  B. 

326.  Primary   form :  an  acute  oblique  rhombic  prism ;  M :  M 
=77°  SC.     Secondary  fwms: 


P  :  6-91°  41',  V  :  c'=116o  9',  c  :  ^=148°  4^^,  M  :  6=128°  46*, 
M  :  0^=150°  40J'  Cleavage  parallel  to  M  and  also  c,  or  the  shorter 
di^onal,  but  not  distinct.  Imperfect  crystallizations :  botryoidal 
and  globular  shapes,  composed  of  a  columnar  structure ;  also  di- 
vergent and  radiating  forms,  consisting  of  delicate  colunmar  parti- 
cles ;  also  granular. 

H.=5---5^5.  G.=2-989,  Haidinger  ;  a  crystal  from  Arendal. 
Lustre  vitreous,  often  inclining  to  resinous  on  the  surface  of  frac- 
ture ;  sometimes  also  pearly.  Streak  white.  Color  white  ;  some- 
times inclining  to  gray,  green,  yellow,  or  red ;  rarely  of  a  dirty  olive- 
green  or  honey-yellow  tinge.  Translucent.  Fracture  uneven, 
subconchoidal .    Brittle. 
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It  contains,  according  to  Klaproth  (Beit  iv.  366^  and  y.  1S3)  and  Stromeyer,  (Pog- 
gend.  Ann.  xii.  157,)  and  Du  Menil, 

Var.  Boiryolita.  From  Harts. 

. * V 

Silica  36-5  860  3786  38-51 

Boracicacid  240  39*5  81-96  3559 

Lime  35-5  135  3567  SI '34 

Water  40  65  571  460 

Oxydoflron       — =100,K.  1 0=965,  K.      —100-00,8.  — 100-04,  DnM. 

The  variety  BotryoliU^  which  included  the  botryoidal  or  reniform  specimens,  hav- 
ing a  fibrous  structure,  difieis  much  in  composition  from  the  crystals  of  datholite,  and 
probably  will  hereafter  form  a  distinct  species.  The  observations  which  have  here- 
tofore been  made,  lead,  however,  to  the  conclusion,  that  they  are  merely  different 
forms  of  the  same  species. 

Datholite  (including  its  varieties)  becomes  friable  in  the  flame  of  a  candle.  Be- 
fore the  blowpipe  it  becomes  opaque,  intumesces,  and  melts  into  a  glassy  globule. 
It  dissolves  readily  in,  and  gelatmizes  with,  nitric  acid. 

Obs.  Datholite  is  founa  in  amygdaloid  and  gneiss ;  sometimes  also  in  beds  of 
iron  ore  in  primitive  rocks.  In  the  latter  situation  both  varieties  are  found  at  Aren- 
dal,  in  Norway.  The  variety  Bwmboldtiie^  which  was  instituted  as  a  distinct  spe- 
cies by  Levy,  occurs  in  agate  balls  at  the  Seisen  Alp,  in  the  Tyrol.  Datholite  is  met 
with  also  in  the  valley  of  Glen  Farg,  Perthshire.  The  state  of  New  Jersey,  at  Pat- 
terson, and  Connecticut,  at  Middlefleld,  and  near  Hartford,  afford  finely  crystallized 
specimens  of  this  species,  at  each  of  which  localities  it  occurs  in  amygdaloid. 


PECTOLITR 
PaktoHle,  K»Mi,    Kaatnar'a  Arcblv,  XHL  BBS. 

327.  Spheroidal  masses,  consisting  of  divergent  fibres  radiating 
from  a  centre. 

H.=4— 5.  G.=2-69.  Lustre  of  the  surface  of  fracture  pearly. 
Color  grayish.    Opaque. 

It  contains,  according  to  Kobell,  (Kastner's  Archiv,  ziii.  385,)  Silica  51.3,  Lime 
33-77,  Soda  8*26,  Potash  1*57,  Water  889,  Alumina  and  Oiyd  of  Iron  0-9=i04-69. 
Fuses  into  a  white  transparent  glass. 

Obs.  Occurs  in  large  masses  on  Monte  Baldo,  in  Southern  Tyrol,  and  at  Monzoni, 
in  the  Fassa-thal.    It  resembles  some  radiating  varieties  of  Mesotype. 

BREVICITE. 

328.  Occurs  in  regular  prismatic  crystals  ;  also  massive,  struc- 
ture foliated  and  radiated.  Color  white  ;  often  crossed  by  bands 
of  a  deep  dirty  red  color. 

It  contains,  according  to  M.  Sonden,  Silica  43*88,  Alumina  96*39,  Soda  10*39,  Lime 
6-88,  Magnesia  0-21,  Water  9-63»99  31. 

Obs.  This  species  was  sent  to  Berzelius  by  M.  Strom,  from  Brevig,  in  Norway, 
mad  was  named  by  the  foimer  from  its  locality. 

POOHNAHLITE. 

Br9pktf  Anntli  of  Philosophy,  Aufutt,  1831. 

329.  Primary  form :  a  right  rhombic  prism ;  M  :  14=92°  2(K. 


8B6  DEacmiPTiTB  minekaloot. 

H.=5 — 5-5.     lAutre  Titreons.     Color  ivfaite.    TranspaieDt* 
translacent. 


Ob.  This  ipecies  aceonmnies  the  fine  ipopbylliles,  sdlbites,  Ac  at  Pdohnah,  u 
Fiiiwi/Knan  It  mndi  resemues  natrolite;  bat  its  crystals  tTavene  the  matrix, instead 
of  formiof  gioajis  in  carities,  and  have  not  been  obaerrcd  with  perfect  termi- 
naiiOBi, 

BERZELINE. 


n.441. 

330.  In  extremely  minute  crystals.    Lustre  of  surface  of  frac- 
ture, vitreous.     CoUr  white.    Slightly  translucent 

Ii  fuses  with  difficulty  into  a  pale  glass.    With  acids,  it  forms  a  jellj. 
Ob.    It  accompanies  crystab  of  black  garnet,  and  pinchbeck-brown  mica,  in  tk 
dmsy  cavities  of  an  angitic  rock,  at  Galloro,  near  La  kida,  in  the  Rcmian  states. 


MONTICELLITE. 

ArMic,AjuMliofPfailanpli]r,  October,  ISU. 

331.  Primary  form :  a  right  rhombic  prism ;  M  :  Msl32°  34'. 
Cleavage  not  apparent. 

H.=^-7.  Color  yellowish;  sometimes  nearly  transparent,  or 
colorless. 

It  gelatinizes  in  mariatic  acid;  fases  with  difficulty  before  the  blowpipe. 

Obs.  Occurs  at  Vesuvius  iu  small  imbedded  crystals,  in  a  crystalline  caibonaleof 
lime,  associated  with  particles  of  black  mica,  and  minute  cry^als  of  pjrroxene.  It 
wa.s  named  by  Brooke,  in  honor  of  the  celebrated  Neapolitan  mineralogist,  MooCi- 
ceiii. 


PREHNITE.    Clisisttlus  AcaoTOMua. 
AxotomouiTripbane-SiMr,  Jir.   Prloiatk  Prehnite,  J.   Koupbollle. 

332.  Primary  form :  a  right  rhombic  prism ;  M :  M=99^  30'. 
Secondary  form :  M :  M=80^  30,  M  ;  2=130°  15^. 
P :  a=105o  3(y.  Cleavage  distinct  parallel  with  P. 
Tabular  crystals  often  unite  by  P,  so  as  to  produce 
what  appears  to  be  a  single  crystal  broken  in  seve- 
ral places,  and  somewhat  rounded  at  its  extremities. 
Imperfect  crystallizations :  reniform,  globular,  and 
stalactitic  shapes,  with  a  crystalline  surface,  and 
imperfectly  columnar  or  lamellar,  strongly  coherent 
structure ;  also  granularly  massive  structure,  some- 
times impalpable. 

H.=6— 6-6.  G.=2-8— 2-953.   Lw^/rc  vitreous,  ex- 


cept on  P,  whose  lustre  is  pearly,  especially  of  a 
ftice  obtained  by  cleavage.    Streak  white.    Color  vi 


various  shades  of 
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Seen,  passing  into  white  and  gray.    Subtransparent — ^translucent. 
racture  uneven.    Somewhat  brittle. 


AfoHatadTsr. 

FlbrowTar. 

Fib.  tiffht-grstB. 

WtUtarmr. 

Silica                  43-80 

43-00 

43  60 

43048 

Alumina             30*33 

93^ 

33-00 

93  840 

Lime                    18*33 

9600 

99^33 

96164 

Protox.  Iron           5*66 

8^00 

9-00 

0^640 

Protox.  Mang.      

a25 

0-416 

Potash  and  Soda   

• 

1098 

Water                    116 

400 

640 

4600 

99-98,  K.  98-50,  G.  9733,  T.  99-736, L. 

Before  the  blowpipe,  on  charcoal,  it  froths  and  melts  into  a  slag  of  a  light-green 
color.  With  borax  it  forms  a  transparcDt  bead.  In  dilate  muriatic  acid,  it  dissolves 
slowly,  but  does  not  gelatinize,  and  leaves  behind  a  flaky  residue.  When  heated,  it 
exhibits  electric  polauity. 

Obs.  Prehnite  was  first  found  at  the  Cape  of  Good  Hope  by  Colonel  Prehn.  It 
has  since  been  discovered  in  fine  crystallizations  in  granite,  gneiss,  and  trap  rocks. 
At  St.  Chrystophe,  in  Dauphiny,  it  is  associated  with  axinite  and  epidote ;  it  also  oc- 
curs in  the  Fassa  valley,  Tyrol ;  in  Saltzbnra^;  at  Friskie  Hall  and  Campsie,  in  Dum- 
bartonshire ;  and  at  Hartfield  Moss,  in  Renfrewshire,  in  vein8  traversing  trap,  asso- 
ciated with  analcime  and  Thomsonite ;  also  at  Corstorphine  Hill,  the  Castle  and  Sal- 
isbury Crag,  near  Edinburgh. 

In  the  United  States,  finely  crystallized  specimens  have  been  obtained  at  Farming- 
ton  and  Middletown,  Conn.  It  occurs  in  small  quantities  in  gneiss,  at  Bellows'  Falls, 
Vt.,  and  in  Sienite,  at  Charlestown,  Mass.  Handsome  polisned  slabs  of  this  mineral 
have  been  cut  from  large  masses  brought  from  China. 


NEPHRITE.    Nephrus  amorphus. 
UiielMTibleNe]»hrite-8pv,  HaU.    Commeo  Jade,  P.  Jade  NephriUqae,  H.  Twkxua  Nepbritican, 


333.  Massive ;  fine  granular,  or  impalpable  composition. 

H.=6-5— 7-5.  G=2§32— 3024.  Lt^rre vitreous.  Streak vrhiie. 
Color  leek-jrreen,  passing  into  blue,  pray,  and  white.  Translucent 
— subtranslucent.     Fracture  coarse,  splintery.    Very  tough. 

It  contains,  according  to  Kastner  and  Bowen,  „  .  w-  .^  »  . 

Fron  Bmlthoeld,  R.  I. 

Silica  50-50  41688 

Magnesia  3100  34  631 

Alumina  10-00  0-562 

Ox.  Iron  6-50  1*747 

Ox.  Chrome  0-05  Lime  4'250 

Water  2-75=.100-80,  K.  13  417=96-295,  B. 

The  dissimilarity  between  the  analysis  of  the  Smithfield  variety  and  the  preceding, 
may  be  owing,  in  part,  to  its  intermixture  with  calcareous  spar,  in  which  it  is  im- 
bedded. 

It  te  infusible,  per  se,  before  the  blowpipe,  but  becomes  white ;  with  borax  it  forms  a 

clear  irlass. 

ObsT  Jade  was  originally  brought  from  China  and  Egypt.  A  fine  sky-blue  variety 
occurs  in  the  primitive  limestone  of  Smithfield,  R.  I.,  and  a  greenish  and  reddish- 
gray  variety  in  the  same  species  of  rock  at  Easton,  Penn. 

The  name  Nephrite  is  derived  from  r«^f,  a  kidney;  it  was  supposed  to  be  a  cure 
lor  diseases  of  the  kidney. 
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SAUSSURITE.    Nkptojs  pbitomub. 
PrimDftUe  Nq>hrite-Sp«r,  Htii.   Jade  Tcaaee,  Fdipatli  Taaace,  H. 

334.  Imperfectly  crystallized :  cleavage  in  two  directions  paral- 
lel to  the  lateral  faces  of  a  rhombic  prism  of  124^,  nearly. .  Com- 
position often  granular,  impalpable ;  strongly  coherent. 

H.=5-5 — 6.  G.=3-256,  a  granular  variety  from  Piedmont ;  3-342, 
a  compact  variety  from  the  Pays  de  Vaud.  Lustre  pearly,  in- 
clining to  vitreous  upon  the  faces  of  cleavage ;  also  resinous  in 
some  specimens,  particularly  the  massive,  t^treak  white.  Color 
white,  passing  into  ^eenish-white,  mountain-green,  or  ash-gray. 
Fracture  imeven,  splmtery.  Extremely  tough,  and  difficultly  fran- 
gible. 

It  contains,  according  to  Klaproth  and  S^ossure, 


Silica 

4900 

44-00 

Alumina 

24  00 

30^00 

Lime 

10^ 

4*00 

Magneaia 

375 

Potash      0^ 

Oxyd  of  Iron 
Soda 

6-50 
550 

13^50 
600 

Ox.  Manganese 

0-05 

Loss 

0-75==99-55,  K. 

3  20==100,  S. 

Before  the  blowpipe  it  fuses  with  great  difiicnlty  into  a  white  glass. 

Obs.  Saussurite  occurs  in  primitive  regions,  and  with  hornblende  and  aogifecoa- 
stitutes  the  rocks  called  gabbro  and  euphotide.  It  was  first  found  on  the  bordcn  of 
the  lake  of  GJcneva,  by  Saussure  Senior,  whose  name  it  bears.  It  also  occurs  ft 
Monte  Rosa  and  its  vicinity,  in  Corsica,  in  Greenland,  at  Madras,  and  elsewhere,  is 
a  constituent  of  the  above  rocks. 

In  the  United  States,  at  Canaan,  Conn.,  it  composes  a  monntaiu  some  miles  m 
extent. 


PETALITE.    Pbtalus  rhombicus. 
PriHMtle  PetaliB«4lpar,  Jir.   BerMUta. 

335.  Imperfectly  crystallized.  Cleavage  parallel  to  a  prism  of 
96^,  nearly.  Structure  sometimes  columnar,  occasionally  impal- 
pable, usually  strongly  coherent. 

H.=6— 6-5.  G.=2-42,  Arfwedson  ;  2-46,  Dr.  Clarke ;  2-426,  C.  G. 
Gmelin.  Lustre  vitreous  and  glistening ;  pearly  on  the  faces  of 
jx^rfect  cleavage.  Streak  white.  Color  white,  or  gray,  with  oc- 
casionally a  reddish  or  CTeenish  tinge.  Translucent.  Fracture 
imperlectly  conchoidal.     Brittle. 

It  contains,  according  to  Arfwedson  (Afhand.  vi.  145)  and  Gmelin,  CAna.  Phil. 
XV.  343,) 

Silica  79-213                                 7417 

Alumina  17225                                 fs-Ai 

Liihia  5761 

Lime  trace 

Water  « 
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Qently  heated,  it  emits  a  blue  pbospborescent  li^ht.  In  the  blowpipe  'flame,  on 
charcoal,  it  becomes  glassy,  subtranqiarent,  and  white,  and  melts  only  on  the  edjgies. 
With  borax,  it  forms  a  clear,  colorless  glass.  When  boiled  in  acids,  it  is  partly  de- 
composed. 

Obs.  Petalite  occurs  near  Stockholm,  at  the  iron  mine  of  Uton,  accompanying 
the  lepidolite  variety  of  mica,  turmaline,  spodumene,  and  quartz;  also  at  Bolton,  liuuBa., 
where  it  is  associated  in  a  lime  quarry  with  scapolite,  sphene,  and  pyroxene. 

LUkia  wa.s  first  discovered  in  this  mineral  oy  Arfwedson.  The  mjnm  petalUe  is 
derived  from  vtraXoy,  •  Uaf. 


TURGIUOIS.    Lasulus  amorphus. 

Unclenvahle  Asure-Spar,  JV.    Calaite.    Mineral  Turquota.  Agaphiie.  Jobnite.   BlroaBa«/tt«  P<r^ 
BimM*.    Callaitf,  probably,  of  P/ray. 

336.  In  reniform  masses.     Cleavage  none. 

H.=6.  G.=2*83 — 3-00.  Lustre  somewhat  waxy,  internally  dull. 
Streak  white.  Color  a  peculiar  bluish-green.  Feebly  subtrans- 
lucent — opaque.     Fracture  small  conchoidal. 

Its  constitution,  according  to  John's  analysis,  (Ann.  des  Mines,  2d  ser.  iii.  231,)  is 
as  follows : 


Alumina 

44*50 

Phosphoric  Acid 
Oxya  of  Copper 
Protoxyd  of  Iron 

30-90 

375 
1-80 

Water 

19-00=99-95. 

Berzelins  states  that  he  obtained  in  his  analysis  of  this  mineral,  phosphate  of  alumi- 
na, phosphate  of  lime,  silica,  oxyd  of  iron,  and  copper. 

It  becomes  brown  in  the  reducing  flame  of  the  blowpipe,  and  colors  it  sreen,  but 
is  infusible ;  it  fuses  readiiv,  however,  with  borax  or  salt  of  phosphorus.  It  is  inso- 
Inble  in  muriatic  acid,  ana  thus  may  be  distinguished  from  other  species  called  by 
the  name  of  Turquois. 

Obs.  This  species  occurs  only  in  a  mountainous  district  in  Persia,  not  far  from 
Nichabour.  According  to  Agaphi,  the  only  naturalist  who  has  visited  the  locality, 
turquois  occurs  in  veins  which  traverse  the  mountain  in  all  directions. 

It  receives  a  fine  polish,  and  is  valued  for  ornamental  purposes ;  and  when  finely 
colored,  is  highly  esteemed  as  a  gem.  The  Persian  king  is  said  to  retain  for  his  own 
use  all  the  larger  and  finely  tintra  specimens. 

Pliny  remarks  concerning  the  Callais,  which  appears  to  be  identical  with  the  tur- 
quois, that  it  occurred  of  a  pale-green  (e  viridi  pallens)  color,  and  that  its  finest  color 
was  emerald.  He  states,  also,  that  its  form  was  usually  round,  and  that  it  was 
fimnd  in  Asia,  projecting  from  the  surface  of  inaccessible  rocks,  whence  it  was  ob- 
tained by  means  of  slings. 


LAZULITE.    Laiulus  aHOMBicos. 

PrlHtiatic  Azure-Spnr,  JV.    Asurite,  P.    Asurettone.    Hydrousdipboaphate  of 
AfrnmlnB  and  Magnesia,  Tkam. 

337.  Primary  form :  a  right  rhombic  prism ; 
M  :  M=91^  3(y.  Secondary  form:  M  :  6=135°  45', 
M  :  6=158°  icy,  M  :  0^=140°  46^,  a  :  0=120°  4(y,  a  : 
o'=150°,  c  :  a=150°  46^,  a :  e=138°  46^.  Cleavage 
indistinct  paiallel  with  M.  Occurs  also  granularly 
massive ;  particles  strongly  coherent. 

37 


G.:=3"09r.  X«jff«  Titreoas.  Shreak  vliite.  CoUr 
Ttfioas  shades  of  azare44ae:  commonly  of  a  fine  deep  blue, 
Tievpd  in  ooe  direcdoo.  and  a  pale  greenish-blue,  at  Tight  an- 
cies  with  rbe  same  direction.    Subtranslucent— opaque.    FractuTe 


^ctithn*  ic  F'KiB  Sc^vw  J'^or.  xxir.  TTS)  it  consiais  of 

PVecibrr.^  Acid  41-Sl 


9-M 
Witer'  fr0fc=97-68. 


fc  ^ntnLy  .npjiniesc^e^  '>!:':re  ~Ji-i  bi^r-rpipe.  usnmes  at  a  hi^h  heat  a  glaay  appeir- 

.  >ir  i.es  luf  r2«e      Wni  Krai,  i:  rieLds  a  clear  colorless  globale. 
Ofeik     L  .vcor^  2ccl  naaRTtf  aaii  cryscaiiixed  in  narrow  Teins,  traversing  clij 
IK.  a  :3je  vcTfoc  'wi»  j^  Sck'am-n'rV  and  Radelsiaben,  near  Werfen,  in  Sakz- 
VirT     fr  IS  AJic  iHxad  3iear  Yoraa.  ia  ^mia.  vkence  it  has  been  called  Yoranlite. 


BLCE  SPAK-    LaXTLCS  TaicuxATCs. 


.V.    Fdiipuh  kleo,  H. 


33S.  Orrsal/jaiioQ  undetermined.  Commonly  occurs  in  indis- 
ciact  cry^^CAls  and  nv&sses.  CUarage  imperfect ;  sometimes  ob- 
wrrftbi^  in  oue  di:«ciiou.  and  apparently  in  traces  in  two  other  di- 
x^"C!Oc»  oM^ue  with  the  first. 

H.^^ — 6.  G.=3i>24.  Haidinger.  Lustre  vitreous.  Streak 
vhtie.  C^tirgr  sma!t-blue,  inclining  sometimes  to  white  or  green. 
Subcmisiucen: — onaque.    Fracture  uneven. 


Ao.x'riiaj:  x^  Fraas^i-f*.  iw  v-vvutinwn'.s  are. 

Piv^p^TiC  Acid 

43  32 

650 

A'.u=xtna 

ai50 

Ntae!:iK:5M 

1356 

L'=kf 

0^48 

P-xojLTd  of  liv»n 

(V80 

WAifr 

a50=99-66 

F*ro"^  t>i*  Nowrif^  i:  Ivvw  i»  color,  bat  is  infosiblc,  per  jr.  With  borax,  it  <lis- 
solvw  >:n-w-\  Ar.v*/w'.;h  viit!iv.-u:nr.    Wish  boracic  acid  and  iron  wire,  it  affords! 

v>iv  Blue  ^far  xwurs.  imbedded  in  quartz  and  mixed  with  mica,  in  the  viIkT 
of  FVschui:;.  :\ear  Krtci:!ach.  on  the  Miin,  in  Upper  Siyriaj  also  at  Thorenbaif, 
ai  th^'  fvxx  of  :h<  W<v-h»I  mountain,  in  Lower  Aostria. 


BIOTINE. 

Bioiina,  Mntitttli,  Miarrekifta  VravTlana,  438. 

3:^.  Scratches  glass.  G.=3-ll.  Lustre  splendent.  Cohr 
white  or  ^^ellowish.  Transparent  and  limpid.  FVacture  vitreous, 
inclining  to  conchoidal ;  exhibits  double  refraction. 
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Is  not  affected  by  the  blowpipe,  but  partly  soluble  in  nitric  acid. 

Om.  This  mineral  has  been  obwrred  li^  Sig.  Monticelli,  among  the  volcanic  de- 
bris of  Vesuvius.  Its  superior  brilliancy  readily  distinguishes  it  m»n  its  ^ffr<f|t^ 
minerals.    It  was  named  in  honor  of  M.  BioL 


SOMERVILLITE. 
Br00k0f  QuMt.  loar.  of  Science,  XVI.  ffTS. 

340.  Primary  form :  a  right  square  prism ; 
Secondary  form:  the  annexed  %ure,  with 
the  edge  M  :  e  replaced ;  M  :  c=135°,  P  :  e= 
U7^  5^,  e  :  M=^i22P  55^.  Cleavage  perfect  par- 
allel with  P. 

H.  under  6.  Lustre  vitreous.  Color  pale 
dull  yellow. 


It  decrepitates  before  the  blowpipe,  and  fuses,  per  te,  into  a  gray  colored  globule, 
and  with  borax  into  a  transparent  one. 

Ob8.  Somervillite  accompanies  black  mica  and  other  minerals,  in  the  ancient 
woria  of  Vesuvius.  It  differs  from  idocrase  in  decrepitating  before  the  blowpipe, 
and  in  not  affording  a  greenish  elobule  by  fusion.  Th£s  species  was  first  determined 
by  Brooke,  and  named  in  compliment  to  Dr.  Somerville. 


NEPHELINE.    Spatum  hexaoonum. 

SkoiabnlMdTaJ  Feldspar,  JV.    Rhomlwldal  Peldqwr,  J.    Somnilte,  P.    Darlna,  and  NefeUna,  JMni- 
ti€tlU,    Davyne.    Covellonlte.    Beudantlte. 

341.  Prim^xry  form :  a  hexagonal  prism.  Secondary  form : 
fiff.  125,  PI.  II.  Wf:  c=150o  P :  6=134°  3',  Phillips.  Cleavage  par- 
allel with  P  and  M,  both  indistinct. 

H.=6-5 — 6.  G.=2'4 — 2-56.  Lustre  vitreous;  somewhat  opal- 
escent and  pearly  in  some  varieties.  Streak  white.  Color  white 
or  yellowish.  Transparent — opaque.  Fracture  conchoidal.  Brittle. 


It  contains,  according  to  Gmelin,  Arfwedson,  and  Monticelli, 


Silica 

Alumina 

Soda 

Potash 

Moisture 


43-36 

33-49 

13-36 

713 

139 

090 


4411 
33  73 
20-46 

0-62 


Var.  DaTlna. 
42-91 
33-28 


I    1-50  =»10103,  Qm. 


7-43 
12^02 
1-25 
)-92,  Arf.;  loss.        dll-slOO,  Mont. 


Ox.  Mang. 
Ox.  Iron 

The  variety  Davyne,  agrees  nearly  in  composition  with  nepheline.  and  is  identical 
in  crystallization.  M :  e'  (of  Davyne)  is  given  at  115°  33',  ftom  which,  by  calcula- 
tion, we  find  M :  e  (of  nepheline)  ==:134<'  8',  which  is  nearly  the  angle  of  nepheline, 
obtained  by  observation. 

Before  the  blowpipe,  on  charcoal,  the  edges  of  the  fragment  of  nepheline  are 
rounded ;  perfect  fusion  cannot  be  effected.  Fragments  thrown  in  nitric  acid  lose 
their  transparency,  and  assume  a  nebulous  appearance.  This  character  gave  rise  to 
the  name  nepheline,  from  m^<X9,  a  Uoud.    Davyne  is  described  as  acting  somewhat 
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differently  in  the  blowpipe  flame.    Alone,  before  the  blowptoe,  it  fvMi  wUk 

cence  into  a  white  opaque  and  somewhat  porous  globole.    With  nitric  add  it 
▼asces  and  forms  a  jelly. 

Obs.    Both  varieties  of  this  species  occur  at  Vesuvius,  in  the  ancient  lavai 
ciated  with  garnet,  mica,  idocrase,  Wollastonite,  &c.    The  collection  of  Sig. 
cell!  contains  some  splendid  specimens  of  this  species.    Nepheline  has  also 
found  at  Capo  di  Bove,  near  Rx)me,  and  in  Clinkstone,  at  Katzenbuckel,  near  Hei- 
delberg.   Davyne  was  named  in  compliment  to  Sir  Humphrey  Davy. 


HERSCUELLITE.    Spatum  HaascaBLLUNOii. 
Ann.  of  Philoeophy,  9A  wr.  X.  361. 

« 

342.  Primary  form :  a  hexagonal  prism.  Cleavage  perfedi 
and  easily  obtained  parallel  with  P. 

H.=4-5.    G.=2*ll.     Color  white.     Translucent — opaque. 

According  to  the  trials  of  Dr.  Wollaston,  it  contains  Silica,  Alumina,  and  PotasL 
Ob8.    It  occurs  in  the  cavities  of  trap  at  Aci  Reale,  near  Catania,  in  Sicily,  asso- 
ciated with  Phillipsite.    The  crjrstals  are  sometimes  isolated,  but  generally  aggrega- 
ted in  a  manner  similar  to  those  of  Prehnite. 

ELJEOLITE.    Spatum  oleaceum. 
Petuteln,  W.    Pierre  Grtine.    ElAolite,  j9//«ii.    Ljrthrodee.    Bodalle. 

343.  Imperfectly  crystallized.  Cleavage  parallel  to  the  base  and 
faces  of  a  right  rhombic  prism  of  112^  and  68°,  nearly. 

H.=6"5 — 6.  G.=2-546 — 2-618.  Ltistre  resinous.  Co/or  dark- 
ereen,  bluish-gray,  brownish,  or  brick-red.  Some  varieties  are  opa- 
kscent,  when  cut  and  polished.  Translucent.  Fracture  cod- 
choidal. 

It  contains,  according  to  Qmelin  (Schweig.  Jahrb.  vi.  88)  and  Vauqnelin,  (Tabhai 
Comp.  p.  228,) 

Silica  44-190  4400 

Alumina  34424  3400 

Soda  16-874  \     ,^-^ 

Potash  4-733  J     ^^'^ 

Lime  0-519  0*13 

Magnesia  0-G87  — 

Perox.  Iron  0*652  400 

Water  0-600=102-679,  G.  — =98-69,  V. 

Before  the  blowpipe  it  fuses  into  a  white  enamel.  In  a  powder  it  gelatinixes 
readily  with  acids. 

Obs.  Elaeolite  occurs  only  in  Norway,  imbedded  in  the  Zircon-Sienite  of  Laurrif, 
Stavern,  and  Prederickswarn.  The  opalescence  of  the  pale  blue  variety  renders  it 
somewhat  valuable  for  ornamental  purposes. 

The  name  elaeolite  is  derived  from  «X«<ov,  oi7,  in  allusion  to  its  oily  lostre. 


LABRADORITE.    Spatum  opalescens. 
PolyGbronatIc  Peldppar,  M.   Labrador  Feldipar. 

344.  Primary  Jerm :  an  oblique  rhomboidal  prism ;  P  :  11=93° 
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P :  T=114o  28^,  M :  T=119o  16^.  Secondary  farm :  similar 
ose  of  albite.     Cleavage  parallel  -with  P  and  M  most  distinct ; 

T  indistinct.  It  occurs  also  imperfectly  crystallized,  with  the 
e  cleavages. 

=6.  G.=2-69 — 2-76.  Lustre  of  cleava^  faces  parallel  with 
3arly,  passing  into  vitreous.  Streak  white,  or  grayish-white. 
>r  gray,  brown,  or  greenish.  By  changing  the  position  of  the 
imen,  a  beautiful  change  of  colors  may  be  observed ;  of  these 
igeable  colors,  blue  and  green  are  the  predominant ;  yellow, 

and  pearl-gray,  are  also  apparent  Translucent — subtrans- 
It. 

constituents,  according  to  B^laproth  (Beitrage  iv.  960)  and  Thomson,  (Min.  i. 
are. 


From  Liibrador. 

From  Labnuior. 

SiUca 

55-75 

55-406 

Alumina 

26-50 

96-920 

Lime 

1100 

10-892 

Protoxyd  of  Iron 

1-25 

1-508 

Soda 

4O0 

4-392 

Water 

0-60b=99,K. 

0-840=99-96,  T 

bfe  the  blowpipe,  on  charcoal,  it  becomes  glassy  and  white,  but  fuses  onlr  on 
Iges.  With  oxyd  of  nickel  and  borax,  it  afibrds  a  bine  pearl.  It  is  entirely 
▼ed  by  heated  muriatic  acid,  which  does  not  attack  either  feldspar  or  albite. 
I.  Labradorile  was  originally  brought  from  the  island  of  St.  Paul,  on  the  coast 
ibrador,  associated  with  hornblende,  hypersthene,  and  magnetic  iron  ore.  It 
in  magnificent  specimens  and  great  abundance  in  Essex  county,  N.  Y. 


FELDSPAR.    Spatum  obthotomum. 


otomoui  Feldfpar,  M.  Prifmatic  Feldspar,  J.  Felipar.  Ice  Spar.  Ryakonite  Adalaria, 
i.aonite,  Leeiite,  Aroau«ite,  Amaxonstunc,  Sunadin,  Moonatone,  NapoJeonlte,  Lenanlie,  Coor- 
«,  Nccronite.     Feldateio,  Hams.    Feldtpaib,  H.    Einpath,  fF. 

15.  Primary  form :  on  oblique  rhombic  prism ;  T  :  T=120°, 
[•=67°  15'.     Secondary  formes  : 

1  2 


K- 

\ 

V' r-  >> 

\ 

T/V 

N 

y 
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P :  a=99°  ay  or  80°  31',  P:  i'=128o  51',  P:  £"=144°  11'.  P:a^ 
e :  0=1350,  T  :  ^=120°  T  :  e'=150°=e :  ?.  Cleavage  parallel  with 
P  perfect ;  with  e,  or  the  shorter  diagonal,  less  distinct.  Comptmd 
cryatait : 


in  figs.  5  and  6,  composition  is  of  the  first  kind,  and  has  taken 
place  parallel  with  M.  Iii  fie.  4  it  is  of  the  aecimd  kind,  and  has 
been  effected  parallel  to  the  edge  P  :  M. 

Massive  varieties  have  usually^  a.  granular  structure  of  different 
degrees  of  fineness  ;  also  sometimes  a  lamellar  composition. 

H.=6.  G.=3394 — 2-581,  Rose.  Lustre  vitreous,  sometiioes in- 
clining to  pearly  upon  the  faces  of  perfect  cleavage.  Streak  white, 
or  grayish- while.  Color  white ;  often  gray,  reddish -white,  flesh- 
red,  greenish-white,  green.  Transparent — translucent.  Fracture 
concnoidid  to  uneven. 
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Green;  Siberia.  CarWiad.  Fraderiekewim.  Var.  Adnlarla. 

Bflica  64  64*50  6500  64*90 

Alumina  20  19*75  90*00  18*40 

Potash  14  11*50  19*35  16*95 

Lime                        9  trace  trace  trace 

Oxyd  of  Iron  —  1*75  1*95  

Water  — 100,  V.     0* 75=98*95,  K.     0*50==99,  K.      ==99-55,  B. 

Before  the  blowpipe  it  fuses  with  difficulty,  and  only  on  the  edges.  With  borax 
it  forms  a  transparent  glass.  With  carbonate  of  soda,  it  fuses  into  a  vesicular  glass. 
It  is  not  acted  on  by  the  acids. 

Obs.  Difference  of  color  and  lustre  has  given  rise  to  distinct  names  for  several  of 
the  varieties  of  this  species.  Adularia  includes  the  transparent  or  translucent  va- 
rieties found  in  primitive  rocks.  The  crystals  are  often  quite  laree,  and  are  found 
in  the  greatest  perfection  in  the  hizhest  didlricts  of  Savoy ;  they  derive  their  name 
from  Adula,  one  of  the  highest  neaks  of  St.  Qothard.  The  Adularia,  which,  when 
polished,  exhibits  a  chatoyant  reflection  of  light,  has  been  called  moonsionej  and  when 
containing  interspersed  minute  scales  of  nuca,  aunstone.  The  sunstone  reflects  a 
pinchbeck  brown  tint.  This  opalescence  can  be  observed  only  in  the  direction  of  a 
plane  which  replaces  the  edge  T  :  T  somewhat  obliquely. 

The  more  transparent  specimens,  imbedded  in  trachytic  and  volcanic  rocks,  hav- 
ing  a  perfect  vitreous  lustre,  have  been  distinguishea  by  the  term  glassy  feldspar. 
Ice  spar  applies  to  a  similar  variety,  which  occurs  cr3rstallized  in  the  Vesuvian  lavas. 
Common  feldspar  includes  the  more  common  varieties,  which  occur  as  constituents  of 
gnnite,  gneiss,  and  mica  slate  rocks.  Other  varieties  are  the  NhLrckisoniU  of  Lev}', 
which  is  a  yellowish-gray  variety  from  Dawlish  and  Arran;  the  LeelUe  of  Dr. 
CUrke,  (the  Helleflinta  of  the  Swedes,)  which  occurs  at  Qryphyttan,  in  Sweden,  with 
a  peculiar  waxy  lustre,  and  a  deep  flesh-red  color;  and  al»>  the  VariolUef  a  dark  j?reen 
yariety,  containing  lighter  globular  particles,  fh)m  Drae  river,  in  France.  Kaolin 
is  a  term  applied  to  decomposed  feldspar.  CourzeraniU  is  a  grayish-black,  or  blackish- 
Mae  variety  from  the  steep  defiles  ot  Salleix,  in  the  Pyrenees,  termed  "  des  Courze- 
rmns,"  where  it  occurs  imbedded  in  limestone.  Its  composition,  according  to  Dufr6- 
noy,  (Ann.  des  Mines,  iv.  997,)  are,  Silica  59*37,  Alumina  9409,  Potash  5*59,  Lime 
11-85,  Magnesia  1 40,  Soda  3*96==99*19. 

Fine  crystallized  feldspar  is  foimd  at  Carlsbad  and  Elbogen,  in  Bohemia.  The 
twin  crystals,  represented  in  figs.  5,  6,  are  very  abundant  at  the  former  place,  where 
they  occur  from  two  to  four  inches  in  length,  scattered  over  the  fields,  from  the  de- 
composition of  the  granite  of  the  region.  Ekatherinenburg,  in  Siberia ;  Warrabrunn, 
in  Silesia ;  Arendal,  in  Norway ;  Baveno,  in  Peidmont ;  Land's  End,  &c.,  are  among 
the  interesting  localities  of  this  species.  At  the  Moume  mountains  of  Ireland,  fine 
specimens  occur,  associated  with  beryl  and  topaz.  Glassy  feldspar  occurs  in  great 
alMindance  in  the  trachyte  of  the  Drachenfels,  on  the  Rhine ;  also  in  the  lavas  which 
devastated  the  island  oi  Ischia,  near  Naples,  in  1309.  Ice  spar  is  found  principally 
at  Vesuvius.  It  may  be  obtained  in  profusion  in  the  valley  called  Fossa  Grande. 
Porcelain  earth,  or  kaolin^  occurs  at  Carclaise  and  Cigga,  in  Cornwall ;  at  Aue,  near 
Schneeberg,  in  Saxony ;  on  the  island  of  Bornholm,  in  the  Baltic;  and  at  Haihezzell, 
near  Passau,  in  Bavaria. 

in  the  United  States,  fine  crystals  of  feldspar  are  frequently  obtained  at  Rossie  and 
Gkmverneur,  and  the  neighboring  region,  St.  Lawrence  Co.,  N.  Y.  It  is  usually  as- 
sociated in  this  region  with  hornblende,  apatite,  and  scapolite.  In  a  similar  situation 
it  is  found  both  perfectly  crystallized  ana  cleavably  massive,  in  Buck's  Co.,  Penn., 
three  miles  west  of  Attleboro.  It  also  occurs  at  Greenfield,  near  Saratoga,  N.  Y., 
and  at  Haddam,  Conn.  Large  masses  of  cleavable  feldspar  may  be  obtained  at  Ac- 
worth,  N.  H. ;  Paris,  in  Maine,  near  Ticonderoga ;  also  in  still  greater  abundance  in 
the  Highlands  of  New  York,  and  in  Charles  Co.,  Penn.  Kaolin  occurs  at  Andover, 
liass.,  and  Cheshire,  Conn.    Sunstone  is  met  with  at  Lyme,  Conn. 

Feldspar  is  a  necessary  material  in  the  manufacture  of  porcelain.  The  moonstone 
and  sanstone  varieties  are  often  used  in  jewelry. 


DESCBIFTITB  HIKBBALOOY'. 


PERICUNE.    Spituh  arMEU,i;K. 


lleunNamniu  PrMipir,  jr.    PsrlkUn,  Bnit. 

346.  Primary  form :  an  oblique  rhomboidal 
priam  ;  P  :  M=93°  1*,  P  :  T-114o  45*,  M  :  T 
=120°  IS*,  Occurs  only  in  twin  crystals  similar 
to  the  annexed  fig.,  in  which  composition  is  of 
tke  first  kind,  parallel  to  M,  Cleavage  perfect, 
parallel  to  P  and  T  ;  rather  more  easily  obtained 
lu  the  direction  of  T,  instead  of  P,  and  in  this 
respect  unlike  feldspar  and  albite. 

H.=6.  G.=2-54 — 2-55.'  Lustre  pearly,  some- 
times vitreous  upon  P  and  T.  Streak  white.  Color  white,  yel- 
lowish, or  reddish.  Subtransparent — subtranslucent ;  often  the 
latter. 

Il  conlBimi,  BcconUns  lo  Prof.  Gmelin'"  snalTses  of  the  ZoUirz  TUfelT,  BUiei 
67-91,  Alumina  18'<J3,  Soda  999,  PtXash  3-41,  Lime  0-15,  Oiyd  of  Inn  0-48=9^. 


Ob>.    ll  ia  found  in  large  and  perfect  crystals  i 


ieiUle,  at  St.  Oothard,  in  S«fe- 


ALBITE.    SpiTTM  T 
Tul>ilD~rrliniiiJe  FaMiipiir,  .V.    ClFiiElndllc,  P.  iDd  Arrr-    RlnclfpMli,  Han 

347.  Primary  form :  an  oblique  rhomboidal  prism;  P  : 
93°5l>',  P:T=115°5',  M  :  T^ll/^SS'.     Secondary  forms: 


M  :  e-119°  52',  P  :  c-119<'  51',  P  :  5^127°  23'.  Cleavage  per- 
fect, parallel  with  M  and  P,  with  T  less  so.  Compound  cryslaU'- 
similar  to  the  above  figures  ;  but  usually  flattened  parallel  to  Hi 
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which  face  is  consequently  much  enlarged ; — this  is  an  instance  of 
composition  similar  to  that  described  under  pericline.  Imperfect 
crystallization  :  lamellar  and  granular  structure ;  the  laminse  have 
sometimes  a  stellular  arrangement ;  the  particles  of  the  g^ranular 
structure  are  occasionally  quite  fine,  approaching  to  impalpable. 

H.=6.  G.=2-6— 2-68.  The  albite  of  Finbo,  according  to  Eg- 
gertz,  has  a  G.  of  2-612 ;  that  of  Broddbo.  2-619.  Lustre  pearly 
upon  cleavage  planes,  vitreous  in  other  directions.  Streak  white. 
Color  white ;  also  occasionally  bluish,  gray,  reddish,  greenish,  and 
green  ;  it  sometimes  exhibits  a  bluish  opalescence.  Transparent — 
subtranslucent.     Fracture  uneven.     Brittle. 

Its  composition,  according  to  Egijertz,  ( Afhandling:ar,  v.  28,)  Rose,  (Gilbert's  An- 
nalen,  Ixziii.  173,)  and  Laurent  and  Holmes,  (Ann.  de  Ch.  et  dc  Ph.  vol.  60,  p.  331,) 
is  as  follows : 


From  FInbo.               From  ArendaJ. 

V«r.  Cleivtlandlte. 

Silica 

7048 

68-16 

68-4 

Alumina 

1H15 

18-30 

208 

Soda 

lO.'iO 

9-27 

10-5 

Lime 

055 

0-68 

02 

Ozyd  of  Iron  and  Mang. 

=09  08,  E. 

0-28=97 

99,  R. 

0-1= 

=100, 

Before  the  blowpipe  the  action  is  similar  to  that  of  feldspar. 

0«a.  Albite  often  replaces  feldspar  as  a  constituent  of  granite  ;  in  other  instances 
il  is  associated  with  feldspar,  as  in  Puinpey's  pillar,  and  then  may  be  generally  dis- 
tinguished by  its  superior  whiteness.  The  alliiie  granites  are  often  repositories  of 
several  of  the  granite  minerals,  turmalines  of  different  colors,  beryls,  &c.  It  is 
associated  with  pearl  spar  in  the  Tyrol,  where  it  occurs  in  large  iransnarent  crys- 
tals:  with  epidotc  and  garnet  at  Arendal ;  with  eudial>te  and  hornblende  in  Green- 
land. It  is  frequently  one  of  the  constituents  of  sien'itc  and  grcen.stone.  Such  is 
the  case  in  the  rocks  about  Edinburgh.  In  Massachusetts,  U.  S.,  at  Chesterfield,  it 
occur?  in  lamellar  masses,  the  laminne  arranged  freuucntly  so  as  to  produce  a  wedge- 
Uke  form,  and  having  a  slightly  bluish  tint.  It  is  also  met  with  at  the  same  locality, 
of  a  finely  granular  structure,  and  rarely  in  small  cr}'stals.  It  is  the  bed  of  the  fine 
red  and  blue  tourmalines  of  Chesterfield.  It  occurs  in  a  similar  manner,  and  con- 
taining the  same  minerals,  at  Paris,  Maine,  and  also  at  Goshen,  Mass.  At  Haddam, 
Conn.,  it  is  accompanied  with  chrv'soberyl,  beryl,  columbitc,  automalite,  black  tur- 
malines, and  pinite.  At  Monroe,  Conn.,  is  found  a  fine  granular  variety  containing 
beryl. 

The  name  Albite,  is  derived  from  allnis,  white,  in  allu<«ion  to  its  color,  as  observed 
by  Gahn  and  Berzelius,  who  thus  named  it  in  1814.  The  variety  from  Chesterfield 
was  denominated  Cleavelandiie,  in  com|^>liment  to  Prof.  Clcaveland,  by  Mr.  Brooke, 
who  sufiposed  at  the  time  that  it  was  a  distinct  species.  The  crystallization  of  albite 
was  first  perfectly  developed  by  Dr.  Gustavus  Rose,  in  Gilbert's  Annalen,  Feb.  1823. 
More  latterly,  Mr.  W.  Pnillips  proved  it  to  be  a  frequent  constituent  of  the  granite 
of  England. 


ANORTHITE.    Spatum  VEsuviANrM. 
Anorthomous  Feldspar,  M.    Cliriitianttc,  Manticdli.    Anortbite,  Rdte.    Indlanitc,  //. 

348.  Primary  form  :  an  oblique  rhomboidal  prism  ;  P  :  T=110o 
57',  M  :  T=120o  '6(y.    Secondary  form ;  T  :  c  (a  pUuie  replacing  the 
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acute  lateral  edge)=94o  12^,  P : 
4=137°  32^  P  :  a'=133o  13', 
P  :  a'=138o  46^.  Cleavage 
parallel  with  P  and  M  perfect. 
Compound  crystals  of  anor- 
thite  never  occur  in  nature. 
Imperfect  crystallizations  : 
stnicture  columnar,  or  coarse 
lamellar. 

H.=6.  G.=2-65— 2-78  ;  a 
massive  variety  was  deter- 
mined by  Rose  to  have  the 
specific  gravity  2-762.  Lils- 
tre  of  cleavage  planes  incli- 
ning to  pearly ;  of  other  faces  vitreous.  Streak  white.  Color 
white.    Transparent — translucent.    Fracture  conchoidal.   Brittle. 

It  contains,  according  to  Q.  Rose,  (Gilbert's  Annalen,  Izziii.  173,)  Silica  44*49, 
Alnmina  34-46,  Lime  15-68,  Magnesia  5  26,  Perozyd  of  Iron  0-74=100*63. 

It  is  similar  in  its  action  before  the  blowpipe  to  the  two  preceding  species,  ezoepC 
that  with  carbonate  of  soda  it  does  not  affbra  a  clear  glass,  bat  froths,  and  formi  an 
enamel.    It  is  entirely  decomposed  in  concentrated  muriatic  acid. 

Obs.  Anorthiie  occurs  at  Mount  Vesuvius,  among  the  old  lavas  in  the  rayinei  of 
Monte  Somma.  It  generally  occupies  the  cavities  of  chloritic  masses,  and  is  aaK>- 
ciated  with  ice  spar,  augile,  mica,  and  idocrase.  It  also  occurs  on  the  island  of 
Procida,  near  the  entrance  to  the  bay  of  Naples. 

Anorthite  was  first  distinguished  as  a  distinct  species  by  Dr.  G.  Rose,  in  I8S3,  wk) 
named  it  from  «yopOoc,  oblique,  because  all  iLs  inierfacial  angles  were  oblique.  It  wm 
afterwards  described  by  Monticelli,  in  his  Mineralogia  Vesuviana,  and  named  Cbiit' 
tianite,  in  honor  of  the  crown  prince  of  Denmark. 

The  specie^s  IndianiU,  agrees  closely  in  composition  and  crystallization  with  anor- 
thite. It  is  described  as  occurring  in  translucent  grains  of  a  greenish-white  color, 
cleaving  parallel  to  two  planes,  inclined  to  one  another  at  an  angle  of  95^  15^.  ft 
consists,  according  to  Cheneviz  and  Laugier,  of 

Silica  43-5  430 

Alumina  37*5  34*5 

Lime  150  15*6 

Oiyd  of  Iron  30  10 

Soda  —  =98,  C.  2-6=96-7,  L. 

with  a  trace  of  manganese.  It  is  infusible,  but  becomes  friable  and  gelatinous  in 
acids.  It  forms  the  gangue  of  the  Indian  corundum,  and  is  found  principally  in  tk 
Camatic,  associated  witn  garnet,  fibrolite  variety  of  kyanite,  and  hornblende. 


LATROBITE.     Spatum  roseum. 
Latroblt*,  Brooke.    Diploiie,  Breit. 

349.  Primary  form  :  an  oblique  rhomboidal  prism :  P :  M=9P 
%  P  :  T=98o  3(V,  M  :  T=93^  30 ;  obtained  from  cleavage  planes. 
Cleavage  parallel  to  P,  M,  and  T.     Occurs  also  massive. 

H.=5-5— 6-5.  G.=2-72,  Gmelin  ;  2-8,  Brooke.  Lustre  vitreous, 
of  P  dull,  M  and  T  unequally  shining.  Color  a  pale  rose-red,  or 
a  pink,  resembling  the  color  of  the  lepidolite  variety  of  mica. 
Subtranslucent — opaque. 
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Gmelin  obtained  the  following  composiUon  in  two  analyses,  (Annals  of  Phil.  9d 
-.,  X.  235,) 


Silica  44*663 

Alumina  36*814 

Lime  8*291 

Oxyd  of  Manganese  3*160 
Magnesia,  with  some  Manganese   0-596 

Potash  6*575 

Water  2-041-«102-062. 


41780 
32-827 

9*787 
5-767 

6*576 
2*041=98-777. 


HeJd  in  the  platinum  forceps  in  the  blowpipe  flame,  it  fuses  with  some  intumes- 
cence into  a  white  enamel.  With  borax,  it  affords  a  globule,  which  has  a  pale  ame- 
thyst^red  color  in  the  oxvdating  flame,  and  is  colorless  in  the  reducing  flame.  With 
salt  of  phosphorus  it  melts  into  a  clear  glass,  containing  a  skeleton  of  silica. 

Ob8.  Latrobite  has  been  found  only  on  Ametik  island,  near  the  coast  of  Labra- 
dor, where  it  is  associated  with  feldspar,  mica,  and  calcareous  spar.  It  was  discov- 
ered by  the  Rev.  C.  J.  Latrobe. 


AMPHODELITE. 
MhrdentkiSld,  in  Jsbreibericht,  1833,  p.  174. 

350.  Resembles  feldspar  in  cr]rstalline  form.  CleavcLge  parallel 
to  two  planes,  which  meet  at  an  angle  of  94^  19^. 

IL=4-6-  G.=2-76.  Color  light  red.  Fr€u:ture  similar  to  that 
of  scapolite. 

It  contains,  according  to  the  analyses  of  Nordenskiold,  Silica  4580,  Alumina 
33-45,  Lime  10-15,  Magnesia  505,  Oxyd  of  Iron  V70,  Water  1-85=100. 

Obs.  This  species  was  found  by  Nordenskiold  in  the  limestone  quarries  of  Lqjo, 
inFiniand. 


SCAPOLITE.    Spatum  QDAnaATUM. 


PrrmaldAl  Feldtpar,  M.     Melonlte,  Primato-pyramidftl  Feldfl|MU',  J.    Dipyre,  P.    PanntbiiM, 
WcrMilte,  if.    Totrulailt,  A'cM.    8clim«hwtelu,  BctpoUib,  IFem.    Btrgmaonite  1 

361.  Primary  form :  a  right  square  prism.   Secondary  formes : 


1. 


2. 


a 


fl 

r — ^ 

r^ 

() 

M 

/ 

M 

t 

OoaTsniiur,  N.  T. 


Vtrariu 


M :  e=136o   e :  a=121°  54',  a :  a=136o  7',  a :  e=168o  3  J',     aeav- 
age  parallel  with  M  and  e  rather  distinct,  but  interrupted.    Im- 
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perfectly  crystalline  varieties  occur  columnar,  lamellarly  fibrous, 
and  massive;  commonly  the  particles  are  strongly  coherent. 

H.=5 — 5-5,  nearly  6,  a  subtransparent  variety  from  Gouvemeur, 
N.  Y.  G.=2'612— 2-749.  Lustre  often  jpearly  externally,  incli- 
ning to  resinous ;  on  the  cleavage  and  fracture  surface  parallel 
witli  P,  it  is  vitreous  ;  on  the  lateral  cleavage  planes  vitreous,  in- 
clininc^  to  resinous.  iStrcak  grayish-wliite.  Color  white,  gjay. 
blue,  green,  and  red  ;  colors  usually  light.  Transparent — fianliy 
subtranslucenl.     Fracture  subconchoidal.     Brittle. 

It  contaius,  according  to  Stromeycr,  NurdcDskiold,  John,  and  VanqaeUn, 


Ueiouite,  Train  Bomma. 

Bcapollte,  frooi  Finland. 

Werncrita. 

Dimxe. 

Silica                        40:>3l 

41J5 

50^:25 

Alumina                   :^J  T*J<» 

33  58 

30-00 

24 

Lime                          -JI-Mj 

2(h3(> 

1045 

10 

P«)ia.sh,  with  Soda       \^12 

2-00 

— 

Perox.  Ip»n                  0  lH-2 

300 

— 

Protox.  Mang.            

OM 

•^ 

Water                         ^ 

-9(^496 

,S. 

332-=9905, 

N. 

2^83=96-55,  J. 

2=d 

Strongly  heated  in  the  blo^-pipe  flame  it  fuses  into  a  vesicular  glass,  and  intumesces 
consider.'! blv ;  it  then  assumes  the  appearance  of  ice,  and  continues  no  loneer  in  fo- 
siuii.     Wiifi  bi>rax,  it  dissolves  with  effervescence  and  fuses  into  a  clear  globule. 

Obs.  The  jrreat  variety  of  appearance  among  the  difierent  specimens  of  this 
species,  f^ave  rL*^  to  its  division,  by  the  earlier  mineialogi«ts,  into  several  distinct  spe- 
cies. Sh'ionitc  includes  the  pure  iransi>arcnt  {perfect  crystals  found  in  the  debris  of 
Mount  Sonima.  SctipolUe  was  applied  to  the  translucent  varieties  of  a  gray,  green- 
ish-cray,  or  green  cuKir.  It  sometimes  occurs  of  a  red  tinge,  from  an  admixture  of 
ironi  iWrtHriU  occurs  in  short  crystals,  similar  to  the  second  of  the  above  figure?, 
and  with  darker  shades  of  color  than  scapolite.  Parantkine  included  the  more 
compact  varit^tics  of  a  puie  white  and  i>ale  blue  colors.  Ihm/re  M'as  disiinguislied 
from  sca])oliie,  principally,  by  its  redilish- white  color  and  thin  columnar  simciare 
in  impcrffitly  crystalline  varieties.  Sultallitr  differs  from  Wcineriie  only  in  pos- 
sessing? a  tinjr'c  of  blue  with  the  gray,  and  a  feeble  chatoyant  reflection  of  light. 

Thoc  several  varieties  of  scapolite  are  usually  met*  with  in  primitive  regions; 
very  otlcn  in  the  primitive  limestone,  near  its  junction  with  the  granite  ;  and  in  beds 
oi  "nuiirnctir  iron,  accompanyinc:  this  rock.  In  the  latter  situation,  scapolite  occus 
at  Arendal.  in  Norway,  and  Wiirmeland.  in  Sweden  ;  also  in  fine  crvstallizaiions  in 
Pargas,  Finland,  &c.  At  Aiendal  it  is  associated  with  hornblende  and  pamet  in 
limestone,  and  occurs  in  lonjj  slender  crystals.  WcrnerUc  is  found  in  short  thick 
crystals  at  the  same  locality.  Puranthiiu  occurs  in  the  limestone  quarries  of  Galsjo 
and  Malsjo.  in  Warmcland.  Diin/re  is  confined  principally  to  the  torrent  of  Mau- 
Iton,  in  the  western  Pyrenees,  where  it  is  imbedded  in  slate. 

Beautiful  cr}'stallizations  of  this  species  occur  at  Gouvemeur,  N.  Y.,  thickly  dis- 
seminated in  primitive  limestone,  and  associated  with  apatite,  snhcne,  and  aiigiie. 
The  crystals  are  usually  thick  and  shon  prisms,  var^'ing  in  length  from  half  to  two 
inches,  and  i)resentin?  ihe  form  of  the  first  of  the  above  figures.  In  a  similar  ganfoe 
it  is  met  with  at  Amitv,  N.  Y.,  Bolton  and  Boxborough,  Mass.  SuttaliiU  alsoo^ 
curs  at  Bolton,  in  slender  prisms  seldom  terminated;  also  at  the  same  place  a  purple 
variety  forming  considerable  masses,  and  having^  a  distinctlv  cleavable  .siructuie. 
in  Bucks  Co  ,  Penn.,  three  miles  west  oi  Attleboro,  in  a  quarry  of  primitive  liiM- 
btone,  scajHilite  occurs  both  crystallized  and  nias>i  ve,  associated  with  tabular  spar, 
mroxene,  zircon,  a]>atitc.  and  sphenc.  Compact  varieties  are  met  with  near 
Marlboro',  Vt.,  and  Boxborough  and  Westfield,  Mass.  A  pure  white  variety, 
somewhat  fibrous  in  its  structure,  occurs  at  Monroe,  Conn.  The  variety  Beigman- 
niie,  which  is  frequently  described  as  a  distinct  species,  is  stated  to  occur  massive 
and  in  promiscuous  concretions :  eoli^  grayish,  passing  into  white  and  brick-red; 
opaque ;  lustre  pearly.  It  occurs  ai  Siavern,  in  Korway,  associated  with  fdd^, 
cisoliic,  and  quartz. 
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QLAUCOUTE. 
Btrgmmtn,  Edln.  New  PtiU.  Jour.  in.  3BS. 

352.  Massive ;  traces  of  cleavage  parallel  with  the  faces  of  a 
rhombic  prism  of  about  143^  3(y,  according  to  Brooke. 

H.=5.  G.=:2-72 — 2*9.  Lustre  vitreous.  Color  lavender  blue, 
passing  into  green.    Subtranslucent.    Fmcture  splintery. 

It  contains,  according  to  Bergmann, 

Silica  50-58  54*58 

Alumina  27*60  99*77 

Lime  10*27  1106 

Magnesia  3*73  

Potash  1*27  4*57 

Soda  2-96=96-41.  _=ioo, 

with  a  little  iron  and  manganese.    Before  the  blowpipe  it  whitens  and  fbses  only  on 
the  edges ;  with  boiax  or  sail  of  phosphorus,  it  is  reaaily  soluble. 

Obs.  This  species  was  observed  by  Mcnge  near  Lake  Baikal,  in  Siberia,  im- 
bedded in  compact  feldspar  and  granular  limestcoe.  It  has  also  been  met  with  at 
Lauvig,  in  Norway,  accompanying  elseolite. 


GEHLENITE.    Spatum  Oehlenianvm. 
Stylobite. 

353.  Primary  form  :  a  right  square  prism,  which  is  the  usual 
form  it  presents.     Cleavage  parallel  to  P  indistinct. 

H.=6-5 — 6.  G.=2-9166 — 3.029.  Lustre  resinous,  inclining  to 
vitreous.  Streak  white — ^grayish-white.  Color  different  shades  of 
gray ;  none  bright.  Faintly  subtranslucent — opaque.  Fracture 
uneven — splintery. 

It  contains,  according  to  Fucha,  (Schweig.  Joum.  xv.  377,)  Kobell,  and  Thomson, 


SiUca 

29*64 

310 

29132 

Alumina 

24*80 

21*4 

25048 

Lime 

35-30 

374 

37  380 

Protox.  Iron 

656 

4*4 

4350 

Water 

330 

20 

4*540 

Magnesia 

— =99-6, 

F. 

3*4==99*6,  K. 

=100^45,  T. 

Before  the  blowpipe  thin  splinters  fuse  with  difficulty.  With  borax  it  fuses  slowly, 
fosming  a  vitreous  globule  colored  by  iron.    It  gelatinizes  in  muriatic  acid. 

On.  Gehlenite  is  found  mostly  at  Mount  Monzoni,  in  the  Fassa  Valley,  in  isolated 
or  aggregated  cr3rstals,  invested  by  calcareous  spar.  It  also  occurs  massive  in  the 
same  neighborhood,  forming  an  exceedingly  tough  rock,  containing  imbedded  ctjts- 
takof  pleonaste.  According  to  Monticelli,  this  species  is  found  indistinctly  crystal- 
lized in  calcareous  spar  at  Vesuvius.  Gehlenite  was  named  by  Fuchs  in  honor  of 
his  colleague,  Gehlen. 


OISMONDINE.    Spatum  yolcanicvm. 
Abrftslte.    ZMfonite.    Ginnoiidine,  Leonkwd.  ScMiabillcBte  of  Lime,  Tkom, 

364.  Primary  form :  a  right  square  prism.    Secondary  form  : 
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a  square  octahedron,  with  truncated  basal  edges ;  e  :  e=122^  64', 
M  :  e=132^  31^     Cleavage  parallel  with  M  imperfect. 

H.=6 — 6*6.  G.=2*16— 2*2.  Lustre  adamantine.  CUor  pale 
smalt-blue,  milk-white,  pearl-gray,  rose-red.  Translucent — ^nearly 
transparent.    Fracture  conchoidal. 

It  consists  of  Silica  41*4,  Lime  48-6,  Alnmina  S-5,  IMagnesia  1-5,  Oz^d  of  Iron 
3-5=96*5,  CarpL  It  phosphoresces  before  the  blowpipe  and  becomes  friable,  bnt 
does  not  fuse.    It  forms  a  jelly  with  acids  without  efiervescence. 

Obs.  It  occurs  in  white  translucent  cr3rstals  coating:  cavities  of  lava  at  Caoo  di 
Bove,  near  Rome :  and  in  small  purple  colored  crystals  in  the  dmsy  cavities  oi  ice 
spar  and  other  volcanic  minerals,  at  Vesuvius.  T'ne  purple  variety  has  been  called 
zeagonite ;  but  it  appears  to  be  identical  with  Gismondine.  The  white  variety  was 
first  described  by  Gismondi,  and  hence  its  name. 


MELLILITE. 

366.  Primary  form :  a  right  square  prism.  Secondary  form: 
the  primary  with  the  lateral  edges  truncated. 

Gives  sparks  with  steel.  Gr.=3*041 — 3-28.  Lustre  yitreoos. 
Color  yellow,  reddish,  or  greenish.  Opaque.  Fracture  subcon- 
choidaf. 

It  contains,  according  to  Carpi,  Silica  38,  Lime  19*6,  Magnesia  19*4,  Alumina  M, 
Oxyd  of  Iron  13-1.  TiUnic  Acid  4,  Oxyd  of  Manganese  %=S8, 

It  flues  before  tne  blowpipe  into  a  greenish  glass.  When  pulverized  it  geUtiaiiei 
with  acids. 

Obs.  It  occurs  in  the  cavities  of  a  volcanic  rock,  at  Capo  di  Bove  and  TivoU, 
near  Rome,  associated  widi  nepheline. 


MANGANESE  SPAR.    Spatiniub  decolorans. 
Biaincftte  of  MaofaMM.    71Uiiu«a. 

356.  Primary  form:  an  oblique  rhomboidal  prism;  fig.  104, 
PI.  II. ;  M  :  T=12lo,  M :  P=930— 94°,  P  :  T=112°  30'.  Cleavage 
highly  perfect  parallel  with  P ;  less  perfect  parallel  with  M  and  T. 

H.=5-5 — 6-5.  Some  varieties  have  a  hardness  equal  to  7.  G.= 
3-4 — 3*634.  Lustre  vitreous.  Streak  white.  Color  light  brown- 
ish-red, flesh-red,  sometimes  greenish,  or  yellowish,  when  impure. 
Transparent — opaque.     Fracture  conchoidal — ^uneven.     Brittle. 

The  composition  of  the  manganese  spar  fh}m  Longbanshyttan,  Sweden,  has  bees 
determined  as  follows,  by  Berzelins: 

Oxyd  of  Manganese  52*60 

Silica  39*60 

Oxyd  of  Iron  4*60 

Lime  and  Magnesia  1*50 

Water  2-75«101*05. 

The  impure  varieties,  RhodamUe,  PhMsiU^  and  AUagile,  contain  variable  propor- 
tions of  spathic  iron,  or  carbonate  of  manganese,  and  alomine. 
Dr.  Thomson  has  made  distinct  qieeies  of  two  silicates  of  mangmese  (torn  Frank- 
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Hn,  New  Jersey,  which  do  not  agree  with  the  vmrie^  of  long  tmmding  in  minertlogyi 
in  their  composition. 
One  which  he  calls  chemicallj  the  simple  silicate  of  manganese,  Is  con^osed  of 

Silica  99-64 

Protox.  Manganese  66-60 

Peroxjd  of  Iron  0-99 

Mouitnre  9^ 
Alnmina 


Its  color  is  a  light  brownish-red.  Hardness  6-95.   Sp.  Qr.  A'QTH.   Powder  light  red. 
The  other,  a  sesquisilicate,  is  composed  of 

SiUra  42-70 

Protox.  Manganese  60*73 

Protox.  Iron  6'76b:100-18. 

It  occurs  in  crystals  whose  primary  is  the  obUqne  rhomboidal  prism,  which  lias 
been  given  above  as  the  form  of  these  species.  The  cmtals  are  often  several  inches 
long,  and  an  inch  in  diameter.  H.s^'95.  G.»3-566.  Cohr  brown,  slightly  red- 
dish.   It  has  been  named  Fowlerite,  in  compliment  to  Professor  Fowler. 

Before  the  blowpipe  manganese  spar  becomes  dark  brown,  and  melts  into  a  red- 
dish-brown glassy  globule.  In  the  oxydating  flame  it  colors  borax  hyacinth-red,  hot 
in  the  reducing  flame,  the  borax  remains  uncolored.  In  the  state  of  a  powder,  it  is 
partly  dissolved  by  muriatic  acid,  and  the  insoluble  part  becomes  of  a  white  color. 
All  the  varieties  ?row  dark  on  exposure  to  the  air,  and  often  the  weathered  surikce 
has  nearly  a  black  color. 

Obs.  The  foreign  variety  first  recognised  as  the  foundation  of  this  species,  occurs 
at  Longbanshyttan,  near  Phlllipstadt,  in  Sweden,  in  iron  ore  beds,  sometimes  in  broad 
folise,  at  others  granular,  and  of  a  paler  color ;  also  at  Elbingerode,  in  the  Hartz ;  in 
the  district  of  Ekatherinenburg,  in  Siberia;  with  gray  copper  ore,  at  Kapnik,  in 
Transylvania. 

The  same  variety  occurs  in  the  United  States,  in  large  boulders,  at  Cummington, 
Biass.,  scattered  over  the  fields. 

The  variety  Fowlerite  is  found  at  Hamburgh,  N.  J.,  at  the  Franklin  furnace,  where 
it  occurs  in  a  bed  in  limestone,  with  magnetic  iron,  Franklinite,  and  garnet.  The 
silicate  of  manganese  is  associated  with  Troostite,  automolite,  and  red  zinc  ore,  at 
Sterling,  N.  J. ;  also  at  Cumberland,  R.  I.,  where  it  is  associated  with  Yenite. 

The  varieties  allagite,  rhodonite,  phoiizite,  and  corneous  manganese,  are  found 
near  Riibeland,  in  the  Hartz. 

Blanganese  spar  receives  a  high  polish,  and  is  sometimes  employed  for  inlaid  work. 


TROOSTITE.    SPATonus  RROMBOBsimns. 


FtmigliMnM  BUtaM  of  Masganen,  Tk9wu0n. 

357.  Primary  form :  an  obtiise  rhombohe- 
dron  ;  R :  R=115°,  measured  with  the  common 
goniometer.  Secondary  form:  R:  e=147°  SC, 
R :  ©=122°  3Cy.  Cleavage  perfect  parallel  to  c, 
less  distinct  at  right  angles  with  the  axis.  Par- 
allel to  R  in  traces.  Occurs  also  massive,  and 
having  a  granular  composition. 

H.=5-6.  G.=3014— 3034,  Thomson.  Lus- 
tre vitreous,  inclining  to  resinous.  Streak 
white.  Color  pale  aspara^s-green,  yellow, 
gray,  reddish-brown ;  none  bright  Transparent 
— translucent.     Fracture  conchoidal.    Brittle. 


304  DESCRIPTIYE  MINERALOGY. 

According  to  Dr.  Tbomaoii,  it  comists  of 

Silica  30*650 

Protox.  Manganese  46*315 

Perez.  Iron  15'450 
Moisture  and  Carbonic  Acid  7'300-»99-615. 

In  the  blowpipe  flame  it  becomes  transparent,  and  fuses  on  the  edges.  To  bonx 
it  gives  the  vicnet  tinge  of  manganese.  It  dissolves  with  effervescence  in  mariatie 
acid,  giving  out  chlorine. 

On.  Troostite  occurs  with  Franklinite  at  Sterling,  N.  J.,  in  beds  of  primitife 
limestone. 


BUST  AMITE.    Spatinius  rekiformis. 

358.  Occurs  in  spherical  or  reniform  masses,  having  a  radiated 
or  almost  laminated  structure. 

H.=6— 6-6.  G.=3'l— 3-3.  Color  pale  gray,  with  a  slight  tint  of 
green  or  red.    Subtranslucent. 

Its  composition,  according  to  Dumas,  (Ann.  des  Mines,  2d  series,  i.  272,)  is  a»  fol- 
lows: 

Silica  48-90 

Protox.  of  Manganese  3606 

Lime  14*57 

Protox.  of  Iron  0*8lr=I00*34. 

Ob8.  This  mineral  was  discovered  Inr  M.  Bustamente,  of  Mexico,  accompuiei 
with  quartz  and  manganese,  at  Real  de  Minas  de  Feiela,  and  at  Inotlce,  in  the  prot- 
ince  of  Publa,  Mexico. 


TABULAR  SPAR.    Augitus  tabularis. 

Prlnrnntic  AiiKite^par,  M.    Tabulnr  Spar.    Table  Spar.     Gnunmite.     Scfaaatotrin,  IT.    TaM- 
0p«th,  M. 

359.  Primary  form :  according  to  Brooke,  an  oblique  rhom- 
boidal  prism  ;  P  :  M=126o  ?  P :  T=93o  4(y,  M :  T=95o  15^.  CUat- 
age  perfect  and  easily  obtained  parallel  to  one  of  the  lateral  faces; 
less  so  parallel  with  the  other ;  indistinct  parallel  with  P.  Imper- 
fect crystallizations :  columnar ;  particles  long  and  slender ;  often 
sub-lamellarly  arranged ;  at  other  times  crossing,  so  as  to  produce 
reticulated  forms ;  rather  strongly  coherent. 

H.=4— 5.  G.=2T8— 2-9  :  2-786— 2-895,  Thomson,  specimens 
from  the  United  States ;  2-805,  Haidinger,  specimen  from  the  Ban- 
nat.  Lustre  vitreous,  inclining  to  pearly  upjon  the  faces  of  perfect 
cleavage.  Streak  white.  Color  white,  inclining  to  gray,  yellow, 
red,  or  brown.  Subtransparent — translucent.  Fracture  uneven. 
Brittle. 

It  contains,  according  to  Bonsdorf,  Stromeyer,  and  Thomson, 

Silica  52-58  51445  51-716 

Lime  4445  47412  42352 

Protox.  Iron        113  0401  1908 

Magnesia  0-68      Protox.  Mang.  0*257  

Water  0-99—99-73,  B.  0-076—99-591,  S.         3*200=-=  100- 1 76,  T. 
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Before  the  blowpipe  it  fbaes  with  difficulty  into  subinnspar^  With 

borax  it  forms  readily  a  clear  glass.    Thrown  into  nitric  acid,  it  effervesces  rapidly 
at  first,  and  soon  falls  to  a  powder. 

Obs.  Tabular  spar  is  found  in  granite  and  primitive  limestone:  also  in  basalt  and 
lavas. 

It  occurs  in  the  copper  mines  of  Cziklowa,  in  the  Bannat  of  Temeswar.  It  ac- 
companies garnet,  fluor,  and  native  silver,  in  limestone,  at  Pargas,  in  Finland,  and 
Koi^;;sberg,  in  Norway.  At  the  Castle  rock  of  Edinburgh  it  is  met  with  in  basalt, 
associated  with  Prehmte,  oresenting  a  fibrous  radiated  structure.  A  greenish-white 
variety  occurs  in  lava  at  Capo  di  Hove,  near  Rome. 

In  the  United  States,  this  species  occurs  at  Willsborongh,  N.  Y.,  forming  the  sides 
of  apowerfnl  vein  of  garnet,  which  traverses  a  mountain  of  gneiss;  at  BoonviUe. 
V.  Y.,  it  is  met  with  in  large  boulders ;  also  at  GrenviUe,  Lower  Canada,  associated 
with  green  coccolite.  It  is  found  in  larc^e  tabular  masses  of  a  fibrous  structure,  in 
Bocks  Co.,  Penn.,  three  miles  west  of  Attleboro',  associated  with  scapoUte,  pyroxene, 
aad  sphene. 

Dr.  Thomson  has  described  under  the  name  of  WoUasUmiie,  a  variety  of  this  spe- 
cies from  Kilsyth,  where  it  occurs  in  greenstone  veins.  It  differs  in  composition  from 
tabular  spar  in  containing  1  part  of  trisilicate  of  soda  to  4  of  tabular  spar. 

SPODUMENE.    Auorrus  EHOMiicini. 
PrlflBStlcTriphuM-Spar,  Jir.   Priwnadc  Bpodnment,  J.   TripliaB,Zr.   Tripbant,  IT. 

360.  Imperfect  crystallizations :  structure  foliated ;  yields  by 
deairage  rhombic  prisms  of  93^. 

a=4-6.  G.=311— 319.  317,  Haidinger ;  3188,  Thomson; 
npecimen  from  Dublin  Bay.  Lustre  pearly.  Streak  white. 
Cahr  ^ajrish-green,  passing  into^reenish-white  and  grayish-white. 
Translucent — subtranslucent.    Fracture  uneven. 

It  contains,  according  to  Stromeyer  and  Thomson, 

Utta.  Kiniacnr. 

Silica                         43-388  63-819 

Alumina                   28*776  98-506 

Lithia                          5-696  5604 

Protoz.  Iron                0-794  0-838 

Protox.  Mang.             0-304  Lime  0*738 

Moisture                     0-775»99'463,  Strom.  0-36a=i99'840,  Thorn. 

Before  the  blowpipe  it  loses  its  translucency  and  color,  and  swells  to  a  foliated  red- 
dSsh-vellow  mass,  which  easily  £alls  to  a  powder.  The  exterior  portions  fuse  into 
mall  glassy  globules. 

Qm.  It  occurs  on  the  Island  of  Uton,  in  Sudermanland,  Sweden,  with  magnetic 
Iran  ore,  quartz,  turmaline,  and  felda^r ;  alK)  near  Sterzing,  in  the  Tyrol:  and  of  a 
Mie  green  or  yellowish  color,  imbedded  in  granite,  at  Killiney  Bay,  near  Dublin. 

It  occurs  in  granite,  at  Goshen,  Mass.,  associated  at  one  locality  with  blue  tur- 
maline and  beryl;  also  at  Chesterfield  and  Sterling,  Mass.  Spodumene  is  derived 
from  €wi0tf  ashes,  and  was  so  called  because  it  assumes  a  form  like  ashes  before  the 
blowpipe. 

PYROXENE.    AucoTDs  diatomus. 

PamsBMiM  Aiiflt«-S|wr,  JV.  Pjmmido-PrlHnBtie  Aafit«,  J.  Anfite.  CoceoIIC«.  Dtoptld*.  B«h> 
ma.  Pymmi.  Fa«atte.  Peoiaclulte.  J«ifenonite,*  ire«<«v'-  Atb«tiit,ta  part  Oraen  DlaUag^ 
Kokkam,  B«lk«Iit,  Ompbult,  W.    Pentaklaiit,  Hmu,    Fyroxane,  MalacolUbe,  Hauf. 

361.  Primary  form :  an  oblique  rhombic  prism ;  M :  M=87°  6^, 


♦  For  remarks  on  the  identity  of  Jefiersonite  and  pyroxene,  see  an  article  by  Dr. 
Troost.  on  the  pyroxene  of  the  United  States,  in  the  Jour.  Acad.  Nat.  Sci.  Philad.  ill. 
106;  also  by  its  original  describers  in  vol.  iv.  of  the  same  Jooxnal,  p.  3. 
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P :  M=101<'  S*.  Secmdarv  forma :  fi^.  1,  a  cryfltal  from  EdN, 
also  Gouvemeur,  N.  Y. ;  fig.  2,  a  crystal  from  Fassa,  Tyrol ;  if. 
3,  from  Ala,  Piediooiit,  and  Bytown  in  Lower  Canada. 


P  :  a=15(P,  a  :  a=120°,  5  :  5=95°  28',  5  :  o  (adjacent  planei]< 
81°  46',  5  :  6=131°  8',  M  :  c=136°  28',  M  ;  e=l3dP  33'.  CUattp 
parallel  to  M  rather  perfect,  often  interrupted;  also  parallel  to  i 
and  c.  Compound  crystals :  fig,  14,  PI.  III. ;  compositioii  of  d* 
second  kind  ;  parallel  lo  the  front  lateral  edge.  Imperfect  ctp- 
tallizaiiona :  coarse  lamellar  structure  in  large  masses,  parallel  lo 
P  or  e,  arising  from  an  aggregation  of  separate  indiTiduali;  tbe 
plane  of  union  between  the  laminae  are  joints  of  composition;  bibh- 
ular — particles  frequently  very  coarse  and  weakly  connected;  it 
other  times  fine  and  strongly  coherent. 

H.=5— 6.  G.^-233 — ^3-349.  Lustre  vitreous,  inclining  to  re- 
sinous ;  sometimes  pearly.  Streak  white — gray.  Color  gieen  rf 
various  shades,  verging  on  the  one  side  to  wnite  or  grayisn  whits, 
and  on  the  odier,  to  brown  and  black.  Transparent — tfpufM- 
Fracture  conchoida] — imeven.     Brittle. 

Thii  species  presents  a  great  nrietr  of  forms  and  is,  therefore,  subdividtd  iH* 
— Terml  varieties.  These  Tarieiies  in  appearance,  arise  from  the  isotnorphom  la- 
i»  (if  n-^„A  ^r  ii-nn  anil  mBfne<iia    nn   Bht..).  ^^^^„„>   nn.  may  replace  the  ofcl 


■■  of  oxyd  of  iron  and  magnesia,  on  which  account,  one  may  replace  ll 
aout  producing  a  change  in  the  ciystaUine  form.    Pjroiene  inrariablj 
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_-  .  of  these  two  substances,  and  according  as  the  iron  or  the  magnesia  is  more 
•bqndant  the  oolor  varies,  becoming  darker  as  the  iron  predominates.  The  foUov- 
Mng  two  tables  exiiibit  the  composition  of  the  ligJU  and  dark  varieties. 

1.  Light  varieties,  according  to  Rose,  Bonsdorf,  and  Hisinger : — 


Wftrineland. 

Tauipare. 

Var.  Sahlite. 

SUica 

5532 

54  83 

5418 

Lime 

3701 

24  76 

22^72 

Magnesia 

16-99 

18-55 

1781 

Prot.  of  Mang. 

159 

145 

Perox.  Iron 

2^16 

099 

2-16 

Alumina 

028 

Water 

=10307,  R. 

0  32==99-73,  B. 

1 20-99  52,  H. 

Daleearlia. 

Daleearlia. 

WHnnelaod. 

54-08 

54  55 

53  36 

2347 

20^21 

2219 

1149 

15-25 

499 

10-02 

814 

1738 

0-61 

0-73 

ao9 

— =99-67. 

014=99-02. 

— =9801 

Before  the  blowpipe  they  fuse,  per  «,  into  a  colorless  glass.  With  borax  or  soda, 
^ey  easily  melt  into  a  transparent  glass ;  with  salt  of  phosphorus,  they  undergo  a 
slow  decomposition,  and  leave  a  siliceous  residue. 

2.  Dark  varieties,  according  to  Rose : — 

Silica 

Lime 

Magnesia 

Protox.  of  Iron 

Protox.  of  Mang. 

Alumina 

Their  action  before  the  blowpipe  is  similar  to  the  preceding,  except  that  the  color 
of  the  bead  is  affected  by  the  presence  of  the  iron. 

Ob8.  The  term  augUe  is  often  applied  to  this  species,  but  was  formerly  restricted 
to  opaque  individuals  of  a  dark  green  color,  sometimes  inclining  to  brown  or  black ; 
it  is  often  a  volcanic  product.  The  crystallized  green  earth  found  in  beds  of  trap  tuik. 
are  the  result  of  the  decomposition  of  augite.  Diopside  presents  dark  green,  ana 
greenish- white  colors,  and  is  often  .subtransparent ;  it  occurs  in  compressed  divergent 
prisms,  and  in  crystalline  masses,  having  a  coarse  foliated  structure,  arising  from 
composition  parallel  with  P.  The  name  AlalUe  has  been  applied  to  specimens  of  this 
variety  from  Ala,  in  Piedmont.  SaklUe  includes  subtranslucent  imperfectly  crystal- 
lized specimens  of  a  pale  green,  or  giayish-green  color.  BaikaliUj  pyrgom,  FauaiU, 
are  names  of  dingy  green  varieties  of  Sahlite.  OmpkazUe  is  a  compact  foliatea 
letsk-green  variety.  CoccolUe  (from  kokk^,  a  seed)  includes  granular  varieties ;  the 
Murticles  may  be  of  various  sizes,  and  are  generally  angular  and  easUv  separable. 
Occasionally  they  appear  rounded.  Qreen  diallage,  a  grass-green  variety,  occurs 
ietther  massive  or  crystallized ;  the  ma&sive  specimens  have  a  granular  or  foliated 
ttmcture,  the  latter  arising  from  composition  parallel  with  P  or  e.  The  al>ove  varie- 
ties are  separated  by  very  slight  shades  of  difference,  and,  in  general,  the  distinc- 
tions are  quite  unimportant. 

Pyroxene  is  principally  confined  to  piimitive  basaltic  or  volcanic  rocks,  and  is  as- 
•ociated  at  different  localities  with  granite,  granular  limestone,  serpentine.  green« 
atone,  Insalt,  or  lavas.  Aussig  and  Teplitz,  in  Bohemia,  afford  large  crystals  of  au- 
site  imbedded  in  basalt.  It  aSo  occurs  in  small  but  highly  polished  crystals  in  the 
uvas  of  Vesuvius,  accompanied  with  nepheline,  idocrase,  and  mica.  Diopside  is 
met  with  in  crystals  at  Ala,  in  Piedmont,  associated  with  garnets  and  talc  m  veins 
traversing  serpentine.    Its  more  transparent  cr]rstals  from  this  locality  are  sometimes 

Slished  and  worn  as  gems.  Coccolite  occurs  in  veins  in  primitive  rocks  at  Aren- 
1,  in  Norway.  Sahlite  is  met  with  in  a  similar  situation  at  Sahla,  and  elsewhere. 
Baikalite  occurs  nrincipally  on  the  borders  of  Lake  Baikal,  at  the  mouth  of  the  Slja- 
manka  River.  Omphazite  accomp<mies  granular  famet  at  the  Sau  Alp,  in  Carm- 
thia,  and  near  Hoff,  in  Bayreuth,  with  the  smaragdite  variety  of  hornblende,  which 
it  much  resembles. 

Beautiful  white  subtransparent  crystals  of  this  ^cies  are  met  with  at  Bytown, 
Lower  Canada,  where  they  occur,  often  one  and  a  half  inches  long  and  an  inch  in 
diameter,  in  calcareous  spar.  Crystals,  equally  large  but  less  dear,  are  found  in  the 
town  of  Canaan,  Conn.,  oisseminated  in  beds  or  Do^mite;  also  at  Kingsbrid^e,  N.  Y., 
with  white  hornblende.  Black  crystals  occur  in  the  trap  at  Montreal.  Di(^»ide  is 
found  in  handsome  cr3rstals  in  the  limestone  quarry  of  Bolton,  Mass.  Sahlite  occurs 
in  the  verd-antique  quarries  of  New  Haven  andAfilfoH,  Conn.;  in  the  iron  mine 
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at  Monroe,  N.  Y.:  at  Bolton,  Maas.  Coccolite  of  a  fine  green  color  is  met  wto< 
Willsborough,  N.  Y.,  in  a  granite  vein  containing  garnet  and  tabular  raar.  Ui 
similar  situation,  both  crystalline  and  granular  varieties  are  found  in  Bocks  Oa, 
Penn.,  three  miles  west  of  Atileboro* ;  also  in  large  boulders  at  Boonrille,  N.  T. 
Near  Ticonderoga,  at  Rogers'  Rock,  on  Lake  Qeorge,  an  imperfectly  crystaUine  f^ 
roxene  is  yery  abundant ;  also  at  Monroe,  N.  Y.  ' 

Pyroxene  was  thus  named  by  Haiiy,  from  «lp,  >r«,  and  ^Irtt,  siranger,  in  allona 
to  its  occurrence  in  lavas,  where,  according  to  Haiiy,  it  did  not  naturally  bek)ii$,or 
was  a  stranger.  Augite,  which  is  frequently  employed  to  designate  this  species,  a 
derived  from  ovvif,  lustre,  alluding  to  the  fact,  that  its  lustre  is  usually  superior  to 
that  of  homblenae. 

Crystals  of  this  species  have  been  obtained  by  fusion,  and  are  not  unfireqneiit,  of  a 
black  color,  among  the  iron  slags  of  Sweden.  Mitscherlich  and  Beudant  have  sk- 
ceeded  in  forming  white  cr]rstiils,  by  mingling  silica,  lime,  and  magnesia,  and  sob- 
jecting  them  in  a  charcoal  crucible  to  the  heat  of  a  porcelain  furnace. 


BUCKLANDITR    AucHTua  dtstobcus. 


Djiumiie  Anfite-Spar,  Hmid.   Diifpoal  Seotine,  BrtiL 

362.  Primary  form:  an  oblique  rhombic 
prism  ;  M  :  M=7(P  40',  P :  M=76o  4/^  or  lOS^  66^. 
Secondary  form :  P:M=103o  66^,  M :  e=126o-2(y, 
P  :  c=114o  65^,  P  :  a=99o  4V,  c  :  5  =  164°  46^. 
Cleavage  not  observable. 

H.  6  or  hi«;her.  Lustre  vitreous.  Color  dark 
brown,  nearly  black.  Opaque.  Fracture  un- 
even. 

Ob8.  Its  crystals  are  usnall v  small ;  rarely  they  occur  an  inch  or  more  in  lengtL 
It  is  met  with  at  Arendal,  in  Norwav,  where  it  is  accompanied  by  black  homblenie, 
feldspar,  and  apatite.  It  has  also  been  observed  by  Prof.  G.  Rose,  in  minute  bot 
brilliant  crystals  in  the  lavas  of  the  Lacher-See.  According  to  Rose,  it  is  compleielf 
soluble  in  muriatic  acid ;  he  obtained  a  specific  gravity  of  3.945.  This  species  — 
instituted  by  Levy.    It  bears  a  strong  resemblance  to  pyroxene. 


BABINQTONITE.    Auorrus  AcaoToiius. 
Azotomou  Anglte-Spar,  M,    X.«oy,  Ann.  Pbil.  9d  mt.  Vn.  975. 

363.  Primary  form, :  an  oblique  rhomboidal 
prism;  P  :  M=92o  34',  P  :  T=88o  M  :  T  = 
112°  30',  P  :  a=160o  25^,  M  :  e=137o  6',  M  :  e= 
1320  15,^  ^ .  ^ggo  2(y,  Levy.  Cleavage  per- 
fect, and  easily  obtained  parallel  with  "P,  less 
perfect  in  the  direction  of  T. 

H.=5-5 — 6.  G.=3*4 — 3-5.  Ltisire  vitreous, 
splendent.  Color  dark  greenish -black ;  thin 
splinters  green  perpendicular  to  P,  and  brown  parallel  to  the  same; 
faintly  translucent.  Large  crystals,  opaque,  or  faintly  subtranda- 
cent.    Fracture  imperfectly  conchoidal. 
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It  contains,  according  to  Mr.  Children,  Silica,  Iron,  Bianganese,  Lime,  and  a  trace 
of  Titanium.'  Before  the  blowpipe  it  fuses  on  the  surface  into  a  black  enamel. 
With  borax  it  affords  a  clear  amethystine  colored  globule,  which  becomes  green  in 
the  reducing  flame.  • 

Ob8.  Babingtonite  occurs  in  distinct  crystals  at  Arendal,  in  Norway,  associated 
with  epidote  and  massive  garnet,  and  in  the  Shetland  Isles,  imbedded  in  white  quartz. 
It  was  named  in  compliment  to  Dr.  Babington,  by  Mr.  Levy,  who  first  distinguished 
it  as  a  species  *,  it  resembles  some  dark  varieties  of  pyroxene. 


S 


HORNBLENDE.    Avasw  Protcds. 

Hemi-Prismatie  Aoirlte^par,  M.  Azolorooas  Shiner-Bpar  or  Green  Dialtafe,  Bemi-Primatte  An- 
te. J.  Aciinolite,  Trenoliie,  Par«urite,  Braarafdite,  Aibeatua,  in  part,  Amlanthua,  Amlaothlnlie, 
mianthnid,  Loiallte,  Ampbibole,  Actinote,  BtrablMcin,  Tremolith,  Kalamit,  Aniant,  #F. 
ath,  ByasoliUi,  Ifaaw. 


364.  Primary  form  :  an  oblique  rhombic  prism  j  M  :  M=124^ 
3(y,  P  :  M=103o  13^    Secondary  forms : 


\. 


Ed«ivUle,N  T. 


3. 


Oonvemeur,  N.  Y. 


3. 


M 


Teplitz,  Bobenia. 


e  :  c=149o  38^,  a :  6=164°  49^,  a ;  c=104o  59/,  M  :  6=152°  15',  M : 
e=117°  45^  Cleavage  highly  perfect,  parallel  with  M.  Some- 
times distinct  parallel  to  the  diagonals.  Lateral  planes  often  lon- 
gitudinally striated. 
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Compound  cryatala :  composition  of  the  second 
kind,  parallel  to  the  obtuse  edge  M  :  M.  The  sim-  ^,.^-c:I>~~^ 
pie  crystals  composing  this  twin,  are  represented  in  J^^ZT^^ 
fie.  3.  Imperfect  cryetallizations  :  fibrous,  and  ~^-~-Jj,-^  | 
slightly  divergent  columnar;  columns  coarse — fili-  ^^ 

form — sometimes  lamellar,  often  exceedingly  deli- 
cate fibres  :  granular ;  particles  of  various  sizes 
usually  strongly  coherent;  sometimes  friable. 

H -5— 6.  G.-2-9— 3  2  ;  2-931,  tremolite  va- 
riety ;  3026,  actinolite,  from  Zillerthal ;  3-167, ba- 
saltic hornblende,  from  Lower  Stiria.  Lustre  in- 
termediate, between  vitreous  and  pearly  on  cleavage  faces ;  occa- 
sionally Ime  pearly  ;  vitreous  parallel  to  P.  Some  fibrous  vaiietia 
have  a  silky  lustre.  Streak  white,  grayish-white,  brown.  CWor 
various  shades  of  green,  inclining  to  blackish^reen  and  a  pare 
black  on  the  one  side,  and  white  on  the  other.  Occasionally,  almoil 
transparent ;  usually,  subtranslucent — opaque.  Fracture  stibcM- 
choidal,  uneven.     Brittle. 


which  crynlalli^raphic  consideraLions  have  now  shown  lo  be  ratleties  of  Ihe  ■ 
species. 

Berniltndt  luelndes  the  dark  green,  blockish  green,  and  blactc  indiridnab  nf  tki 


argaiiU,  or  Pargai  kornilende,  ia  applied  to  green  (rather  darli)c< 
cry suils  of  hornblende,  haviDg  hieh  degrees  of  liistre.    Aclinolite  generalljnnrcMfl 
lighter  green  colon,  and  is  usually  crystallized  in  long  slender  prisini.     wlun  ii 


;t  erystaL-,  and  witb  high  degrees  of  lustre,  il  is  term^  gl^of  actinolile;  if  o 

lumnar  in  iti  siniclure,  aduilifom  actinoliie  \  if  granular,  graimlar  actinoUle.  Tbe 
iodividiials  havin?  a  vhite  color,  were  named  Irtmvliti:,  except  when  the  paitidw 
were  very  thin  columnar  or  filitbnn,  in  which  case  il  wad  designated  nikitui  nl 
Ihc  iniirt:  delicate  specimens  of  asbesius,  posseting  a  silky  lustre,  were  distinguiikcd 
by  the  name  unianMiu.  Fori  cork  and  mountitin  leather  are  white  rarielicf,  com- 
posed  of  minute  fibrous  particles  interUcing  one  another,  and  formiDg  a  maalU 
will  float  on  water.  Grttn  diaiiage  is  ■  miiiure  oC  thin  laminae  of  hornblende  nd 
pyroienc. 

The  different  varieties  of  hornblende  differ  somewhat  in  Iheir  conslilntion.    Tk 
following  are  a  few  of  the  analyses  by  Bonsdorf,  (Kong.  Vet.  Acad.  Uandl.  ISSl:) 


.Si!. 

Silica 

60-31 

GO- 10 

59-75 

Mai^nesia 

31-33 

34-31 

31-10 

Lime 

1366 

13-73 

1435 

Alumina 

0-3C 

013 

Proloiyd  of  Iron 

0-15 

100 

slis 

Protoij-d  of  Manr. 

0-47 

a31 

HydmAuon 

cAciif 

0-M 

aea 

0-76 

frlO 

0-15 

'■«•■ 

43-83          45-69 

1903 

-13G1          IfrW 

1148 

7-48          19-IS 

lOO^OI        too  12 


Ber^-e  the  blowpipe  it  readily  enters  into  fusion,  attended  with  a  slight  ebntUtki. 
The  tpAJ.'-'  varieties  form  a  lubtransparent  gla.is ;  the  green,  a  glass,  colored  mace  or 
less  bv  the  iion  Ihey  coutain.    With  borai  il  fuses  easily,  ptudncing  a  similar  gW>- 


nlhey 
white  varieties) 


CHALICINSA.  311 

ate  of  soda,  it  fuses  into  a  transparent,  or  colored  glass,  as  above.    More  of  the  flax 
causes  an  intumescence,  and  the  formation  of  an  infusible  scoria. 

Ob8.  The  variety  hornblende  of  this  species  is  one  of  the  constituents  of  sienite 
and  greenstone.  It  also  forms  beds  in  primitive  regions.  F^equentlv  it  possesses 
a  slaty  structure,  and  is  then  called  hornblende-slate.  Hornblende  also  occurs  in 
primitive  limestone.  Actinolite  is  found  in  the  greatest  perfection  in  talcose  rocks, 
and  tremolite  occurs  most  abundantly  in  the  primitive  limestones  and  dolomite. 
Asbestus  oflen  traverses  serpentine  rocks  and  primitive  limestones. 

Aussig  and  Toplitz,  in  Bohemia :  Tunabere,  in  Sweden:  Pargas,  in  Finland; 
aflTord  fine  specimens  of  the  dark  colored  hornblendes.  Actinolite  occors  at  Salta- 
bui|^  and  Greiner,  in  the  Zillerthal ;  Tremolite,  at  St.  Qothard,  in  primitive  limestones 
or  dolomite ;  also  at  Sebes  in  Transylvania,  the  Tyrol,  the  Bannat,  Oulsjo  in  Swe- 
den, Olentih,  dtc.  A  soft  asparagus-green  variety  occurs  at  Normarken,  in  Sweden, 
id  prisms  in  serpentine ;  it  has  been  called  caiamite.  Asbestus  is  found  in  Savoy, 
Saltzburg,  the  Tvrol ;  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that  Do- 
lomieu  employea  it  in  packing  his  minerals.  Rock  cork  is  obtained  in  Saxony, 
Portsoy,  and  LeadhiUs,  where  also  moontain  leather  occurs.  Oisans,  in  France, 
affords  a  variety  of  amianthus,  composed  of  fibres  having  some  degree  of  elasticity. 
It  is  the  amian^idey  of  Haiiy. 

In  the  United  States,  hornblende  occurs  in  shining  black  crystals,  with  truncated 
acute  lateral  edges,  at  Franconia,  N.  H.  Also  with  the  obtuse  edges  truncated,  at 
the  same  place,  and  at  Chester,  Mass. ;  and  with  distinct  terminal  secondary  planes, 
at  Newton,  N.  J.  Small,  but  perfect  crystals,  of  a  black  color,  are  met  with  at 
Willsborough,  N.  Y.,  where  they  occur  on  a  mountain  near  the  locality  of  tabular 
Mpar  and  garnet,  imbedded  in  black  turmaline.  Fine  crystallizations,  of  a  dark 
sreen  color,  have  been  obtained  at  Gk>uvemeur,  St.  Lawrence  Co.,  N.  x .,  where  it 
18  associated  with  apatite,  pjrroxene,  and  cr]rstallized  feldspar ;  the  crystals  are  some- 
times two,  or  even  three  inches  in  diameter,  though  po^essed  of  a  length  of  little 
more  than  an  inch.  Other  slender  crystals,  (var.  Pargasite,)  of  high  dej^rees  of 
lustre,  occur  in  the  same  region,  and  at  Antwerp,  N.  Y.  Amitv,  N.  Y.,  aflords  dis- 
tinct reddish-brown  crystals,  one  or  two  inches  long,  and  nearly  the  same  in  diam- 
eter. The  limestone  of  Edenville,  N.  Y.,  contains  highly  polished  crystals  of  a  hair- 
biTOwn  and  greenish-white  color.  Beautiful  specimens  of  glassy  actinolite,  are  to 
be  obtained  in  the  steatite  quarries  of  Windham,  Readsborough,  and  New  Fane, 
Vt,  also  at  Middlefield,  Mass.  New  Fane  affords  also  a  friable  granular  variety, 
composed  of  intermingled  grains  of  actinolite  and  quartz,  also  asbestiform  and 
massive  specimens.  At  Plympton,  Vt.,  and  at  Edenville,  N.  Y.,  are  obtained  mas- 
sive and  easily  cleavable  varieties  of  hornblende.  Tremolite,  or  white  hornblende, 
occurs  abundantly  in  large  flattened  crystals,  often  above  an  inch  long,  and  three 
quarters  of  an  inch  wide,  at  Canaan,  and.  other  places  in  Litchfield  Co.,  Conn.,  im- 
bedded in  dolomiie  beds.  Less  splendid  specimens,  though  interesting,  are  common 
throughout  the  dolomite  beds  ana  granular  limestone  of  tne  country.  It  occurs  also 
near  Philadelphia,  at  Loudon  ^rove,  in  a  limestone  quarry.  Asbestus  is  found 
abundantly  on  Staten  Island,  N.  Y. ;  at  West  Farms,  Conn. ;  at  Brighton  and  Ded- 
ham,  Mass. ;  at  Bamet's  Mill,  Fauquier  Co.,  Va. 

A  variety  of  hornblende,  on  the  island  of  Corsica,  admits  of  a  hi^h  polish,  and 
is  known  to  the  Italian  lapidaries  under  the  name  of  Verde  d«  Corsica  duro.  As- 
bestus was  manufactured  into  cloth  by  the  ancients,  who  were  acquainted  with  iis 
incombustibility.  This  cloth  was  often  ihe  material  for  their  napkins,  and  was  pre- 
ferred for  this  purpose  on  account  of  the  ease  with  which  it  was  cleansed ;  it  was 
merely  necessary  to  throw  them  into  the  fire.  This  material  was  also  employed 
for  the  wicks  of  lamps  in  the  ancient  temples,  and  because  it  maintained  a  pei^tual 
flame  without  being  consumed,  was  named  cvfcvre^,  unextinguished.  It  is  used 
at  the  present  time,  for  the  same  purpose,  by  the  natives  of  Greenland.  The  ancients 
also  called  it  a/iiavro(,  und^filedy  because  of  the  simplicity  of  the  means  of  restoring 
it,  when  soiled,  to  its  original  purity. 

Hon^lende  was  thus  named  in  allusion  to  its  extreme  toughness ;  in  this  respect 
dightly  resembling  horn.  The  radiating,  or  divergent  structure,  frequently  pre- 
•e&ted  by  actinolite,  suggested  this  name  from  htrtw^  radius  soils.  Tremolite  was 
flist  foand  at  Tremola,  in  Switzerland,  and  Pargasite,  at  Pargas,  in  Finland. 


312  DBSORIPTIYE  MINBRALOGT. 


ANTHOPHYLLITE.    Auorrut  phtllihui.    « 
PriMDBtlc  Behllter-Spar,  M,   8trablit«r  AathoplqrUite,  W.   Scrtttls. 

365.  Primary  form :  a  rhombic  prism ;  M :  M=about  126^  3(K, 
and  54^  3(y.  (Jleavage  parallel  to  M  and  both  diagonals ;  that 
parallel  to  the  longer  diagonal  the  most  distinct. 

H.=5 — 5-5.  G.=2-94— 31558.  Lustre  submetallic,  incliniDg 
to  pearly.  Streak  white.  Color  between  gray  and  dark  clove- 
brown ;  also  brownish-green.  Translucent—subtranslucent.  Brittle. 

It  contains,  accoidinff  to  Yopelios,  (Pogg.  Annalen,  xxiiL  355,)  GhBieUn,  (Pogli 
Ann.  xxiii.  358,)  and  Thomson,  (Min.  i.  307,) 


Silica 

56-74 

56 

5712 

Alumina 

3 

trace 

Magnesia 

24  35 

23 

25-92 

Lime 

2 

1-32 

Prolox.  Iron 

13-94 

13 

1352 

Protox.  Mang. 

2-38 

4 

Water 

l-67=99-08,  V. 

=s 

:=101, 

Q. 

lS6=99-24,  T. 

It  is,  therefore,  composed  of  3  parts  of  HsilicaU  of  magnesia  and  1  of  bisUieak  tf 
iron. 

Before  the  blowpipe,  per  se,  it  remains  unaltered.  With  borax  it  melts  with  dlft- 
culty  into  a  grass-green  transparent  bead. 

Ob8.  Antnophyllite  occurs  in  promiscuous  fibres  and  foliated  distinct  concredonii 
in  beds  of  mica  slate,  accompanied  by  garnet,  pyroxene,  turmaline,  iolite,  Ac.  The 
cobalt  and  copper  mines  of  Konsfsberg,  and  or  Snamm,  near  Modum,  in  Norwa]f, 
are  amonf  its  foreign  localities.  It  also  occurs  at  Ujordiersoak,  in  Greenland,  asso- 
ciated with  pyroxene. 

At  Haddam.  Conn.,  it  is  associated  with  turmaline  and  iolite,  in  mica  slate.  It  is 
also  found  in  the  same  rock  with  quartz,  at  Chesterfield  and  Blandford,  Mass. 

This  mineral  ap})roaches  hornblende  very  closely  in  external  characters  and  com- 
position. Its  lateral  interfacial  angle  has  been  stated  at  124<^  30^,  which  is  identietl 
with  that  of  hornblende;  but  it  was  obtained  from  cleavage  faces,  and  cannot  be  wholly 
relied  on.    The  name  antkophyUiU  is  derived  from  li^r,  fiower^  and  f4XX«v,  leaf. 


CUMMINGTONITE.    Aucrrus  scopiformii. 

366.  Imperfectly  crystalline :  structure  thin,  columnar,  diver- 
gent, scopiform,  stellular,  rather  incoherent. 

H.=6— 6-5.  G.=3-2014.  Lustre  somewhat  silky.  CoUr  ash- 
gray.     Translucent — opaque.     Brittle. 

According  to  Muir,  it  contains  Silica  56*543,  Protoxyd  of  Iron  1*669,  Pioloaqri 
of  Manganese  7802,  Soda '8-439,  Volatile  Matter  3*  178.  Before  the  blowpipe,  Mftf^ 
it  is  infusible,  except  on  thin  edges.  With  carbonate  of  soda  it  fuses  with  effenr» 
cence  into  a  dark  glass.    With  borax  it  forms  a  black  glass. 

Obs.  It  occurs  in  mica  slate,  at  Cummington  and  Plalnfield,  Mass.,  anociaied 
with  garnet  and  iron  pyrites. 
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ARFWEDSONITE.    Auoirus  PERiroMUS. 
Perltomoaf  Aufito-Bpar,  Jtf.    ArfW«dtonite,  frMftc.   AifTeibonite. 

'.  Pritnary  form :  an  obtuse  oblique  rhombic  prism;  M:M 
age  planes)  =123^  55^.  Cleavage  eminent  and  affordinfi:  bril- 
mrfaces  parallel  to  M  ;  none  parallel  to  the  base.  It  is  doubt- 
tiether  the  prism  be  right  or  oblique. 

=6 — 6.    G.=3-36 — 3*369,  Thomson.    Luatre  vitreous.    Color 
Opaque. 

Qtajns,  according  to  Dr.  Thamaon,  Silica  50*506,  Perozyd  of  Iron  35*144, 
Kjrd  of  Manganese  8*99,  Alumina  2*488,  Lime  1*56,  and  Moisture  0*9G»99-58. 
the  blo^ipe,  in  the  platinum  forceps,  it  fuses  readiW  into  a  black  globule, 
orax  it  affords  a  glass  colored  with  iron.  With  salt  of  phosphorus,  a  similar 
iT  globule  is  obtained ;  it  becomes  colorless  on  cooling,  and  leaves  a  skeleton 
a. 

Ariwedsonite  is  associated  with  sodalite  and  eudialyte,  at  Kangedluanrak, 
inland.  It  was  considered  a  ferriferous  hornblende,  until  its  distinctive  char« 
rere  pointed  out  by  Brooke,  who  named  it  in  honor  of  Prof.  Arfwedson. 


EPIDOTE.    AuGiTUs  rhomboideus. 

I  Aagtt»-8|Mur,  JV.    ZoMte.   Piataeltfl.    Tballiie.     8«ona.    Uelphinlte.    ArtadaOM. 
RnoiMtein,  fT. 


L  Primary  form :  a  right  rhomboidal  prism ;  M  :  T=116^ 
Secondary  forms : 


1. 


S. 


and  2,  of  a  crystal  from  Arendal,  Norwa/.  M  :  6^=116°  17', 
=128°  ly,  o :  0=1090  27'.  e' :  5=125°  l&.  M  :  ef=\2\^  34', 
aoo  33^.  T :  0=144°  31'.  Cleavage  perfect  parallel  to  M, 
>  to  T.  Compound  crystals :  composition  of  the  first  kind 
el  to  M.     Imperfect  crystallizations :  structure  columnar, 
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divergent,  or  parallel ;  granular,  particles  of  various  sizes,  some- 
times impalpable. 

H.=6— 7.  G.=3-26— 3-46 ;  3-425,  Haidinger;  3-46,  Descodls; 
3-289,  Thomson,  var.  Scorza.  Lustre  vitreous,  inclining  to  peariy 
upon  M,  both  as  faces  of  crystallization  and  cleavi^.  Strmk 
grayish-white.  Color  ^reen  and  gray  prevalent ;  green  cokn 
usually  somewhat  yellowish.  Crystals  commonly  less  yellow  in  ths 
direction  of  the  vertical  axis,  than  at  ri^ht  angles  with  it  The 
gray  colors  occasionally  pass  into  red  aM  white.  Subtraaqpaicot 
— opaque  ;  generally  subtranslucent.     Fnicture  uneven. 


Those  specimens  which  were  formerly  sepante,  imder  the  name  of 
included  in  this  species,  in  consequence  of  the  identity  of  their  cxyBlaUixatlai  wife 
the  true  epidote.  They  differ  essentially,  however,  in  conqpositioii,  and  abo  la  ette; 
Zoisite  being  usually  of  a  gray,  brownish,  or  bluish-gray,  or  while  color,  and  SfMoli 
presenting  some  variety  of  green.  Other  less  distinctly  marked  Taricdea  are  M  ftl- 
lows :  Scarza^  a  yariety  found  in  the  form  of  a  sand  on  the  banks  of  the  Anaggi^  tti 
so  named  1^  the  inhabitants  of  Transylvania ;  EpidaU  itumin/in,  of  Ebvy,  the  Pk- 
moiUiseher  Bramnstetn^  of  Werner,  is  a  manganesian  epiaole;  it  eontaiBB  muaiitlMi 
twelve  per  cent,  of  oxyd  of  manganese,  and,  owing  to  its  presence,  has  a  reddish  Ihcl 
color. 

The  following  table  exhibits  the  composition  of  epidote  and  Zoisite,  according  to 
Laugier,  Thomson,  and  Bucholz : 


SUica 

Epldota. 
3T900 

Alumina 

33  625 

Ldme 

33075 

Magnesia 

Protoxyd  of  iron 

13041 

Moisture 

3-000 

Epidote. 
3&340 

ZoMt*. 

40^ 

18-838 

30-35 

34-060 

33^50 

0-480 

17-440 

4-50 

0-600 

8*00 

99W) 

39-486 
93^56 

1360 


99-141,  L.  99  868,  T.  99-50,  B.  99-584,  T. 

Epidote  fuses  with  difficulty  before  the  blowpipe,  and  only  on  the  thinnest  edfOi 
into  a  transparent  glass.    With  borax  it  intumesces,  and  mtimately  afibids  a  am 

? [lobule.    S&isite  swells  up  and  melts  on  the  edges  to  a  yellow  glass ;  with  hoFU  it 
uses  into  a  diaphanous  glaiss.    If  manganese  is  present  in  epidote,  it  tinges  the  ftOM 
an  amethystine  color. 

Obs.  Arendal,  in  Norway,  affords  ma^ificent  crjrstallized  specimens  of  thislp^ 
cies,  and  has  given  the  name  ArendaltU  to  the  epidote  of  its  localities.  Luge 
translucent  crystals  occur  at  Aggruvan,  near  Nordmark,  in  Sweden.  Bourg  d'Oimi 
is  a  fine  locality  of  pistachio-green  crystallized  ^>ecimens.  Zoisite  occurs  accooq*- 
nying  kyanite,  hornblende,  and  titanium,  in  the  Sau  Alpe  and  the  Bacher  MomliiB 
in  Styria,  in  the  Tyrol,  &c.  The  manganesian  variety  occurs  at  St.  Marcel,  ia  the 
valley  of  Aosta,  in  Piedmont. 

At  Franconia,  N.  H.,  crystallized  specimens  of  epidote  are  quite  abundant,  b 
also  occurs  in  the  same  vicinity  in  a  granular  form,  and  of  a  pistachio-green  cokv, 
containing  imbedded  dodecahedral  crystals  of  magnetic  iron.  Crystals  of  ej^doie 
have  also  been  found  at  Cumberland,  R.  I^  in  veins  and  cavities,  in  a  kind  oa  tnp 
rock.  Haddam  affords  small  quantities  of  a  similar  variety,  imbedded  in  cndsi. 
Zoisite  is  obtained  in  specimens,  having  a  large  columnar  structure,  at  Alilford, 
Conn.,  and  at  Willsborough,  Vt. ;  also  more  abundantly  at  Goshen  and  Williamsbor;, 
Mass.,  where  it  exists  in  quartz,  traversing  mica  slate ;  at  Montpelier,  Vt.,  where 
it  occurs  of  a  bluish-gray  color,  associated  with  calcareous  spar  in  mica  i^»^-  A 
variety  occurs  in  the  eastern  nart  of  Maine,  which  is  purplish-red  at  tha  eenua  i' 
the  fibrous  masses,  but  pistacnio^reen^  where  the  columns  are  most  divergent 

The  name  EpidoU  was  derivedhr  Haiiy  from  mJc^^,  to  tncrwue,  in  idluaiGB  to  dN 
fhct,  that  the  base  of  the  primary  is  freouently  very  much  enlarged  in  soma  of  tkt 
secondary  forms.    ZowiU  was  so  named  In  complimient  to  its  discoverer,  Baron  Von 
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WITHAMITB.    Avomm  WrrRAMi. 

869.  Primary  form :  a  right  rhomboidal  prism ;  M :  T=116^ 
\  T :  e=:128o  SO".  Secondarjf  form :  similar  to  fig.  1,  under 
idote. 

a.=6.    0.:=33*1— 3-3.    Lusire  vitreous.    SHreak  white.     Color 
rmine-red,  or  pale  straw-yellow,  when  seen  in  certain  directions 
transmitted  light.    Translucent 

n  an  imperfect  analjBis.  Dr.  Coyerdale  obtained  for  its  constitution,  Silica  56^, 
■mina  16'74,  Peroxyd  of  Iron  3113,  Lime  8- 13,  and  Water  3- 13=104*41.  Its  beha- 
(f  before  the  blowpipe  very  much  resembles  that  of  epidote.  It  intnmesces,  and 
m  irith  diAcnlty  into  a  greenidi-^ray  scoria.  With  salt  of  phoq^oms  it  dis- 
fw  with  elferrescence  into  a  giobole,  containing  a  skeleton  of  alica,  and  becomes 
ique  on  cooling. 

AB.  This  mineral  was  discovered  by  Mr.  Witham  on  the  snrfkce  of  a  reddish 
pte  CHencoe,  and  was  named  and  described  by  Dr.  Brewster.  {Brewster's  Joom. 
116.)  It  bears  a  close  resemblance  to  epidote,  and  possibly  is  a  variety  of  that 
ieiei. 


ACMITE.    AuoiTut  cutPiDATUt. 

iffhMJf    Akaiit,  Htdd.    Strwwuftr  tad  Btn$lhut  Kong.  Tit  Ac  HtadL  1891,  p.  180. 

370.  Primary  form :  an  acute  oblique  rhombic  prism ;  M :  M=: 

P  B&.    Secondary  form :  M :  e=133o  28^    M  :  c= 

^32fj  a:  0=1190  3(y.     Cfeavag^c  distinct  parallel 

M^  less  so  parallel  to  the  diajj^onals.    Plane  e  often 

Q^tudinally  striated.     Compound  crystals:  com- 

cition  of  ttie  second  kind  parallel  to  e.     These 

nnB  are  of  common  occurrence. 

H.=6-6— 6.   a=3-2— 3-4 ;  3-398,  Thomson.    Lus- 

B  vitreous,  inclining  to  resinous.    Streak  pale  yel- 

wish-gray.     Color  brownish  or  reddish-brown;  in 

e  fhuSure,  blackish-green.    Opaque.    Fr€u:ture  un- 

ren — earthy.    Brittle. 

It  oootains,  according  to  Berzelius  (Kong.  Vet.  Acad.  Handl.  1831,  p.  160)  and 
shimt,  (Thomson's  Min.  i.  480,) 


SiUca 

55-25 

52^016 

Peioz.  Iron 

31*25                 Protox. 

»(m 

Soda 

10-40 

13*333 

Protoz.  Mang. 

106 

3*487 

IJme 

0-72 

0-876 

Magnesia 

0-504 

—  «=08-70,B. 

0-685«98-d81,  L, 

.  the  blowpipe  it  readily  fuses  into  a  black  bead.  It  is  not  attacked  by  acids. 
Acmite  has  been  fonna  only  at  Rundemyr,  abont  four  miles  north  of  Dun- 
mL  near  Kongsberg,  in  Norway.  It  there  occurs  in  crystals  nearly  a  foot  long. 
itSMtd  in  granite  and  quartz.  They  are  often  macled  and  bent,  and  are  detachea 
Igi  difflcul^,  on  account  of  their  firanfibillty. 

Tie  name  of  this  species  is  derived  from  mm*'}  ^  P^nl,  in  allusion  to  the  peculiar 
'fixnnoftheextremities  of  the  crystals.  It  has  been  improperly  spelk4  ocAmile. 
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AMBLYGONITE.    ADGmm  Lrbicdb. 

AmblTgOBic  AngitA-Spv,  Hmd. 

371.  Primary  farm :  a  rhombic  prism;  but  whether  riditor 
oblique  is  uncertam  ;  M:  M=106o  xq/^  and  73°  6(K.  Planes  MiM- 
ally  rough.  Cleavage  parallel  to  M  producing  brilliant  surfiMes. 
Also  massive,  structure  columnar. 

H.=6.  G.=3 — 304.  Lustre  vitreous,  inclining  to  pearly  on 
the  faces  of  perfect  cleavage.  Color  pale  mountain,  or  sea-gieeo. 
Subtransparent — translucent.     Fracture  uneven. 

AccordiDg  to  Berzelius,  it  contains  S5'G9  of  Phosphoric  Add,  35*09  of  AlnminL 
and  9*11  of  Lathia.  Before  the  blowpipe  it  fuses  easily,  with  intumescence,  m 
becomes  opaque  and  white  on  cooling.  With  borax  it  forms  a  transparent  cukt- 
less  glass. 

Obs.  This  species  has  hitherto  been  found  only  at  Chursdorf,  near  Penig,  ia  8u- 
(my,  where  it  is  associated  with  tunnaline  and  garnet  in  granite.  It  was  fint  mkri 
as  a  species  by  Breiihaupt.  Its  trivial  name  is  derived  urom  mfiXvtf  hlutU,  and  yi^ 
angle. 


TURNERITE. 

Levy,  Ann.  of  Phil.  XVIIL  941.  PleUt*. 

372.  Primary  form:  an  oblique  rhom- 
bic prism ;  M  :  M=96o  W,  P :  M=99o  4(y. 
Secondary  form :  M  :  c=138°  5',  M  :  c= 
131°  55^,  P  :  e=133o  6(y.  Cleavage  par- 
allel with  both  diagonals  of  the  prism,  one 
more  perfect  than  the  other.  H.  above  4. 
Lustre  adamantine.  Streak  white  or  gray- 
ish.    Color  yellow  or  brown.    Transparent — translucent. 

According  to  Children,  it  contains  Alumina,  Lime,  Bfagnesia,  andaUttlelraa; 
and  it  differs  from  sphene,  of  which  it  has  been  considered  iTariety,  in  eoBftiiiif 
verv  little  silica  and  no  titanium. 

C5b8.  Accompanies  quartz,  albite,  feldspar,  Critchtonite,  and  anatase,  al  Moont 
Sorel,  in  Daupfiin^.  It  was  distinguished  by  Levy,  and  named  in  hcmor  of  Us. 
Turner,  in  whose  collection  it  was  first  found. 
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ANDALCSITE.    Asoxuvtwa 

Filnniilc  AidMluOie,  Jir.    DiiUkaU  of  AlBslu,  71 
UUi.    CiiKlle. 

373.  Primary  form :  a  right  rhom- 
bic prism  [  M  :  M=91°  33',  and  88°  27', 
Sectmdary  form :  c  :  e-128°  fr,  M  :  e= 
161°  43',  P  :  a=144°  44'.  Cleavage 
parallel  to  M  distinct.  Imperfect  crys- 
tallizations :  indistinctly  columnar  and 
also  granular. 

H.=7-5.     G.=3i3— 3  32.     Lustre  vi- 
treous.     Strea/c  white.     Color  flesh  red,  passing  into  pearl-gray. 
Subtraaslucent — nearly  opaque.     Fracture  uneven.    Tough. 

The  variety  chiastoliie  viries  io  its  hardnesa  from  3  lo  7'5.  owing  to  Ihe  impart-    i 
lies  of  iLi  crystals.     These  crystals  generally  preseni  a  lesselttied  appearance,  m  if   ] 
fnnaed  by  ihe  union  of  four  separate  individual  crystals,  of  a  grayi^-white  color, 
with  the  borders  and  interslilial  spaces  filled  with  the  dark  material  ihal  compOM* 
the  gangne.     This  peculiar  siruciure  is  exhibited  ia  llie  following  figures, 


which  are  copied  from  n  valuable  memoir  on  this  subjeel,  by  C.  T.  Jackson,  in  the 
Journal  of  the  Boslon  Natural  History  Society,  vol.  1,  p-  55  in  which  the  author 
proposes  the  union  of  the  Iwu  hiiherlo  distinct  ™cies,  AndiJuEile  and  ChiasloUle. 
The  same  had  been  previously  suggested  by  F.  S.  Beudant,  (Trailt  ie  Min,  p.  159, 
1994.)    The  propriety  of  their  union  is  fully  e«aWished  by  Mr.  Jackson,  from  an 


Tyrol. 
34  000 

36-5 

Tyrol. 
35-304 

Var.  CtaiMtotttt. 
330 

55-750 

60^5 

60-196 

61^ 

2-000 

— 

3375 

4-0 

1324 

4-0 

0-625 

— 

2-125 

^— _ 

— 

0-375 

1000 

— 

1000 

2-039 

1-5 
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examination  of  a  large  number  of  specimens,  in  which  he  finds  an  insensible  gndi- 
tion,  from  those  of  the  lowest  degrees  of  hardness  to  cmtals  of  the  hardness  of  Ao- 
dalusite.  Moreover,  the  internal  parts  of  the  crystal  nave  an  irregularly  rhombic 
form,  sufficiently  distinct  to  prove  that  the  supposition  is  not  inconsistent  with  the 
crystalline  form  of  Andalusite.  The  hypothesis  of  Beudant,  to  acconnt  for  these 
freaks  in  nature,  appears  to  be  the  most  consistent  with  the  appearances  presented, 
that  is,  that  they  are  simple  crystals,  with  extraneous  matter,  regularly  arranged  by 
the  process  of  crystallization.  This  is  a  common  effect  of  crystallization  from  i 
mecunm  containinj?  any  impurities  mechanically  suspended,  and  it  fully  accounts  for 
the  occurrence.  The  irregularity  of  the  whitisn  prisms,  in  the  different  pans  of  the 
same  cr}''5Uals,  (figs,  a  and  6,  are  from  opposite  extremities  of  the  same  crystal ;  so  ibo 
c  and  d,  and  e  anrl/,)  appear  to  oppose  the  hypotheses  of  the  compound  nature  of 
these  crystals.  Figure  X  appears  to  be  the  only  one  of  the  above  sections,  which  be- 
longs to  a  compound  crystal.  The  chemical  constitution  of  this  variety,  as  deter- 
mined by  Jackson,  is  sufficient  to  settle  the  Question  of  their  identity. 

Andalusite  contains,  according  to  Branaes,  (Schweigger'a  Joum.  xzv.  113.)  Ba- 
cholz,  Thomson,  and  Jackson, 

Silica 
Alumina 
Potash 
Protox.  Iron 
Prot.  Mang. 
Lime 
Magnesia 
Water 

99  250,  Br.  1010,  Buch.        100-856,  Thorn.     99*5,  J. 

Before  the  blowpipe,  per  se^  it  does  not  melt,  but  whitens  in  spots.  When  pnlver- 
ized  and  mixed  with  borax,  it  fuses  with  extreme  difficulty  into  a  transparent  color- 
less glass. 

Obs.  Andalusite  occurs  only  in  primitive  strata.  It  was  first  observed  in  the 
province  of  Andalusia,  in  Spain.  In  the  Linsenz  valley,  above  Iniffpruck,  in  the 
Tyrol,  it  occurs  in  lar^e  cr}'stallizations;  other  foreign  localities  are  Braunsidorf  ia 
Saxony;  Galdenstein  m  Moravia;  in  Bavaria;  in  Siberia;  at  Botriffney,  in  Banff* 
shire,  m  gneiss;  at  Killeny  Bay,  Ireland,  in  mica  slate.  The  chiastolite  variety  oc- 
curs at  Jago  di  Compostella,  in  Spain,  Barnes,  in  the  Pyrenees,  the  Bayreuth,  and 
Cumberland,  £n"[land. 

At  Westford,  Mass.,  it  is  found  abundantly,  both  crystalline  and  massive ;  Litch- 
field, Conn.,  has  afforded  a  few  fine  crystals.  Chiastolite  is  very  abundant  in  the 
to^Tis  of  Lancashire  and  Sterling,  Mass.,  and  at  the  former  place  occasionally  ia 

Snartz,  presenting  all  the  essential  characters  of  Andalusite.   It  is  met  with  also  near 
iellows  Falls,  Vermont. 


KYANITE.    Epib«bcius  ctaneub. 
PitamaticDistheiie-Spar,JK   DImImw,  JET.    Cyulia.  Fihrolilti*  Bippar,  Rhaasit,  IT. 

374.  Primary  farm :  an  oblique  rhomboidal  prism ;  P :  M= 
93°  IS',  P  :  T=100o  SC,  M  :  T=106o  IS'.  Secondmy  farm:  the 
primary  with  the  obtuse  lateral  edge,  or  with  both  obtuse  and 
acute  lateral  edges  replaced.  M :  6=145°  IS',  T :  5=140°  b%  M : 
e=131o  25',  T  :  6=122°  20'.  Cleavage  perfect  parallel  with  M, 
less  distinct  parallel  with  T  and  c.  Crystals  usually  long  and  flat 
prisms,  often  laterally  aggregated  and  divergent,  straight  or  curved; 

•  For  remarks  on  the  identity  of  k}-anite  and  fibrolite,  see  an  article  by  Prof  L 
Yuuxem,  in  Joum.  Acad.  Nat.  Sci.  of  Philad.  VI.  41. 
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occasionally  fine  fibrous.     Campmind  crystals:  composition  of 
the  first  kind  /  parallel  to  M. 

H.=5 — 7 ;  the  lowest  d^?rees  on  M,  the  highest  on  the  solid  an- 
gles and  terminal  edges.  6.=3*659 — 3*676 ;  the  former  of  a  milk- 
white  variety  of  Rhcetizite,  the  latter  of  a  blue  transparent  speci- 
men which  had  been  cut  and  polished.  Lustre  pearly  upon  M, 
particularly  the  cleavage  face ;  mclining  to  vitreous  on  c^er  faces. 
Streak  wmte.  Color  blue  or  white  prevalent ;  also  gray,  ^reen, 
and  even  black ;  firequently  blue  along  the  axis  of  the  crystal,  and 
white  each  side.  Transparent — subtranslucent.  Fracture  imeven. 
Brittle. 

It  contains,  according  to  Arfwedson,  (Kong.  Veten.  Acad.  Handl.  1831,  p.  147,) 
and  Cheneviz, 

SiUca  34-33  36*9  370  3800 

Oxyd  of  Iron      —  —  0*75 

Alumina  64'89»9!>*23,  A.    64-7=101-6,  A.    eSirb=^'b,  A.     58i»-=9700,  C. 

Unaltered  before  the  blowpipe,  per  se.  With  borax  it  fuses  slowly  into  a  transpap 
rent  colorless  glass. 

Obs.  The  white  varieties  of  this  species  were  formerly  considered  as  forming  a 
distinct  species,  under  the  name  of  RhcstiziU.  FibroliU  is  also  a  variety  of  this  spe- 
cies ;  it  commonly  occurs  in  shorter  crjrstals,  having  a  structure  somewhat  fibrous, 
whence  its  name.    In  other  respects  it  is  identical  with  kyanite. 

Gneiss  and  mica  slate  are  the  principal  repositories  of  Kyanite.  It  is  often  accom- 
panied by  garnet  and  staurotide. 

Transparent  crystals  of  this  species  are  met  with  at  St.  Gothard,  in  Switzerland, 
S^yria,  Carinthia,  Bohemia ;  Villa  Rica,  in  South  America,  also  afford  specimens 
of  this  species.  A  fine  blue  lamellated  variety  is  found  at  Botrifny,  in  Banfishire. 
The  white  or  rfuBtiziU  variety,  occurs  princiiMLlly  at  Kemeten,  in  tlie  Pfitsch  Valley, 
Tyrol.  The  foreign  locality  of  fibrolite  is  m  China,  and  the  Camalic,  where  it  is 
associated  with  corundimi. 

Chesterfield,  Mass.,  affords  fine  specimens  of  this  mineral.  It  occurs  there  in  long 
slender  prisms,  with  white  sides  and  blue  central  line,  in  mica  slate,  which  contains 
alao  ganiet.  At  Litchfield,  Conn.,  it  occurs  in  large  rolled  masses,  and  is  associated 
with  corundum  and  manive  apatite.  It  is  also  a&ndant  near  the  old  iron  (bmace, 
two  miles  N.  E.  fVom  Chancellorville,  Spotsylvania  Co.,  Ya.  Fibrolite  is  met  with 
in  prismatic  crystals,  from  one  to  two  inches  long,  at  Bellows  F^lls,  Yt.,  imbedded 
in  gneiss;  at  Westfield  and  Lancaster,  Mass.;  near  Wilmington,  Delaware,  in  fine 
fibnms  crjrstallixations,  occasionally  approaching  to  bladed  lamellar ;  also  on  the 
Schuylkill  river,  back  of  the  Robin  Hood  tavern,  on  the  Ridge-road ;  and  on  the 
road  to  Cooper's  Gap,  in  Rutherford  Co.,  N.  C.  A  black  variety  occurs  in  North 
Carolina,  accompanied  by  crystals  of  Rutile.  Near  Philadelphia,  it  occurs  in  gneiss 
on  the  Springfield  road,  about  two  hundred  yards  IVom  the  Damley  bridge. 

K3ranite,  when  blue  and  transparent,  and  in  sufiiciently  large  masses,  is  employed 
as  a  gem,  and  has  some  resemblance  to  sapphire. 

Tms  species  was  named  because  of  its  color,  from  «vayo(,  bUu.  The  name,  sap- 
pare,  arose  from  a  mistake  by  Saussure,  in  reading  a  label  of  this  mineral,  on  which 
It  was  named  sapphire. 


WOERTHITE. 

376.  Has  been  observed  only  in  rolled  masses,  having  a  foliated 
crystalline  structure. 

H.=7-26.  G.  above  3.  Lustre  similar  to  that  of  kyanite. 
(Mor  white.    Translucent. 
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It  r^^^"^  aecording  to  Dr.  Hbh,  (?<«§•  ^^'^  ^^  '''i) 

Silica  40-56  41-00 

Alnmiiia  5350  58^ 
BCagnesia                        100  0-76 

Water  4-CS  4-63 

Perozyd  of  Iron  trace>:^9-71.  ^a4KNB. 

Healed  in  a  glas  tube  it  beconiesoiMunie,  and  gives  om  water.  Itdinolvesskivlf 
with  borax,  bat  nndergoei  no  perceptible  cbani^e  with  salt  of  phasphoms.  Whea 
moistened  with  nitrate  of  cobalt,  ana  stroiwif  heated,  it  gives  a  beautiful  daik-UiM. 

Ob.  This  species  was  discovered  bjr  Sir.  Von  Worth,  of  St.  Peterrimrgh,  aai 
an  account  of  it  published  b]r  Dr.  Hess.    It  has  been  considered  a  variety  of  kjanlto. 


DIASPORE.    ErafBcnis  Dusnjnn. 

Eaklaade  DlnbeBC-Bpftr,  HaU.    Dibjrdrale  of  AJamfaia,  T&ml 

376.  Primary  form :  according  to  Phillips,  an  acute  obliqae 
rhomboidal  prism ;  P  :  M=71o  3(y,  P :  T=78o  40',  M :  T=65o . 
according  to  Mohs,  a  rhombic  prism  of  130^  may  be  obtained  by 
cleavage.    It  occurs  in  irr^fular  lamellar  prisms. 

H.=6— 6-5.  G.-3-4324,  Haiiy.  Lustre  vitreous,  brilliantly 
splendent  on  cleavage  faces.  Color  greenish-gray,  or  hair-brown. 
When  thin,  translucent — subtranslucent. 

It  contains,  according  to  Vauquelin  (Ann.  de  Ghimie,  xlil.  113)  and  GhildreB, 
(Ann.  Phil.  9d  ser.,  iv.  146,) 


Alumina 

80-0 

76-06 

Protozjd  of  Iron 

30 

7-78 

Water 

17  3a=100-3,  V. 

14'70-9e-54,  C. 

In  the  blowpipe  flame  it  decrepitates  with  violence,  and  splits  into  nnmeroos  scalf 
particles,  which  fuse  readily  with  borax  into  a  colorless  giass.  According  to  Ber- 
zeliuA,  these  particles,  aAer  being  slightly  heated,  will  restore  the  blue  color  of  red- 
dened litmus  paper.    Mr.  Children  md  not  succeed  in  obtaining  this  result. 

Obs.  The  locality  of  diaspore  was  for  a  long  time  unknown.  Mr.  Fieldler  has 
lately  reported  that  it  occurs  in  a  primary  limestone,  not  far  &om  Ekatherinenborg, 
in  the  Marmorbruch,  at  the  back  of  the  &oroibrod.  Its  superior  lustre  distinguishes 
it  from  Kyanite,  some  varieties  of  which  it  much  resembles. 

Diaspore  is  so  named  from  its  action  under  the  blowpipe,  from  hmnufm^  U  $eaikr> 


SILLIMANITE.    Epimeous  Silumanunds. 
B0»en,  Jovr.  Pbll.  Acad.  NaL  8c.  HI.  375.    AoMrieaD  Jooro.  af  Bdaact,  VHI.  119. 

377.  Primary  form :  a  rhombic  prism ;  whether  right  or  ob- 
lique is  uncertam.  The  interfacial  angle  M  :  M,  varies  from  110° 
to  98^  ;  those  crjrstals  in  which  the  faces  M  are  smooth  and  plain, 
present  the  latter,  which  therefore  appears  to  be  the  correct  angle 
of  the  primary  rhombic  prism.  The  specimens  which  affora  a 
greater  angle,  are  lon^tudinally  striated,  thus  evincing  some  irreg- 
ularity in  the  crystallization.  Cleavage  highly  perfect,  parallel  to 
the  longer  diagonal,  and  producing  brilliant  surfaces ;  parallel  to 
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M  indistinct.  The  crystals  are  usually  very  long  and  slender ; 
often  curved,  parellel,  or  slightly  divergent,  or  traversing  the 
gangue  in  various  directions. 

H.=7— 7-5.  G.=3-2— 3-238,  the  latter  the  result  of  the  author's 
trials.  Lustre  vitreous,  inclining  to  pearly ;  hardly  shining  on 
M,  but  splendent  on  the  face  of  perfect  cleavage.  Parallel  to  P, 
vitreous,  inclining  to  resinous.  Streak  white.  Color  hair  brown 
— ^ayish-brown.  Translucent.  Fracture  uneven,  parallel  to  P. 
Brittle.  The  long  crystals  are  detached  from  the  rock  entire,  with 
great  difficulty,  on  account  of  their  frangibility. 

It  contains,  according  to  Bowen  and  Muir, 


Silica 

48-666 

38*670 

Alumina 

54111 

36106 

Zirconia 

18-510 

Oxyd  of  Iron 

1  999 

7-216 

Water 

0-510»99-386,  B. 

=-99  509,  M 

These  analyses  are  apparently  quite  unlike.  But  probably,  as  the  amonnt  of  zir- 
conia and  alumina  in  Mair's  analyses  equals  the  alumina  in  that  by  Mr.  Bowen,  ihe 
xirconia  is  included  by  Mr.  Bowen  with  the  alumina. 

Before  the  blowpipe,  both  p^t  sr,  and  with  borax  it  is  infusible. 

Ois.  It  has  been  suggested  that  this  species  is  but  a  variety  of  Bucholzite.  Fu- 
ture examinations  may  possibly  prove  this  to  be  the  fact.  But  the  analyses  hereto- 
fore made,  5how  so  great  a  discrepancy,  that  it  would  be  premature  to  unite  them  till 
their  identity  has  hwa  proved  by  farther  investigations.  Bucholzite  has  never  been 
observed  sufficiently  crystallized  to  exhibit  the  similarity  or  dissimilarity  of  their 
cr3rstaliization.  They  differ  considerably  in  hardness,  aind  also  in  other  of  their 
physical  characters. 

Sillimanite  occurs  in  slender  prisms,  thickly  traversing  quartz,  in  a  vein  of  gneiss, 
at  Chester,  Conn.  It  was  named  by  Bowen,  in  honor  of  Prof.  B.  Silliman,  of  Yale 
College. 


BUCHOLZITE.    Epimecius  Bucholziakcs. 

^roa^M,  8ehwelfl«ef*a  Jour.  ZXV.  125, 1819.     Th»m»»n^  Rojr.  Tniuu  XI.  963.    Anbydroui  Slll- 
CM«  of  Alumina,  Tk»wu 

378.  Imperfectly  crystalline ;  structure  fibrous. 

R=6— 7.  G.=319.  Lustre  pearly  and  glistening.  Streak 
white.  Color  white,  or  ffray.  inclining  to  yellow.  Thin  fraffments 
slightly  translucent — subtranslucent.  Fracture  conchoids,  per- 
pendicular to  the  fibres.     Brittle,  and  easily  frangible. 

It  contains,  according  to  Brandes  and  Thomson, 


Tyrol. 
460 

Chtiter,  Penn. 

SUica 

46-40 

Alumina 

50-0 

52-92 

Potash 

1-5 

Oxyd  of  Iron 

3  &=:100,  B. 

trace  =99-33,  T. 

Ok.  Bncholzite  was  originally  obtained  from  Fassa,  in  the  Tjrrol.  It  has  since 
beoL  discovered  at  Chester,  Pennsylvania,  on  the  Delaware.  Bucholzite  is  named 
after  Bncholz,  a  celebrated  German  chemist. 
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TUKMALIBE.    Tmuuun  uohi 


379.  Primary  form:  an  obtuse  rhombohedron ;  E  :  R^ISS" 
i&.    Secondary  forma:  fig.  110, PI.  U.,  also  the  annexed figoiti: 


R  :  6=156°  43*,  R  :  o'=l40o  40J',  e  :  e=165o  % 
R  :  «=113"  17',  e  :  a=150°,  e  :  «=120o.  Cnw- 
tals  often  hemihedr&lly  modified,  or  having  dis- 
similar extremities.  Cleavage  parallel  with  R 
and  e,  difficult.  Imperfect  crystallixations :  co- 
lumnar, of  various  sizes  of  columns  ;  often  thin 
parallel,  or  divergent ;  sometimes  the  columnar 
particles  are  distmct,  at  others,  closely  aggre- 
gated into  a  compact  mass,  striated  externally  ; 
granular  structure  rare. 

H.=7— a  G.=3-076,  Haidinger;  3021,  a 
transparent  red  turmaline  from  Paris,  Maine, 
iShepard.  Latatre  vitreous.  Slrettk  white.  Color 
black,  brown,  blue,  green,  red,  and  rarely  white; 
sometimes  red  internally,  and  green  externally ; 
again,  some  specimens  are  red  at  one  extremity,  and  green,  bltn, 
or  block,  at  the  other.  Occasionally  all  these  colors  appear  in  tbe 
same  crystal.  Transparent — opaque  ;  less  transparent,  viewed 
in  the  direction  of  the  axis,  than  when  at  right  angles  with  it,  and 
often  exhibiting  different  tints  of  color  in  the  two  directimi. 
Some  varieties  are  bluish,  viewed  parallel  to  the  vertical  axis,  and 
red,  perpendicular  to  it ;  others  are  liver-brown  in  one  directkwi, 
and  reddish  brown  in  the  other.  Fracture  subconchoidal— 
Brittle. 


KewlDB.'N.i.  " 
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The  different  colored  tormalipes  contain,  according  to  Qmelin  and  Arf^edson, 


Black. 

Btaek. 

wffM8« 

Red. 

Bad. 

Silica 

33048 

35-90 

40-30 

43-197 

39-37 

Alumina 

38S35 

35-50 

40^50 

36430 

44-00 

lime 

a857 

0-55 

1-900 

Protoz.  Iron 

33-857 

1786 

4-85 

^mm 

Magnesia 

— 

0-70 

•           ^^ 

m^m 

Potash 

— 

— 

_ 

3^405 

139 

Soda 

3175 

3-09 

.. 

_ 

Boracic  Acid 

1890 

411 

110 

5-744 

418 

Lithia 

— . 

_ 

430 

3H)43 

3-58 

Protoz.  Mang. 

— 

0-43 

1-50 

6-390 

508 

Koisture 

— 

^ 

360 

1-313 

158 

101063,0.         96-44, G.        9615, ArfV.   97*589,0.         9796,0. 

The  action  of  these  varieties  before  the  blowpipe  is  quite  various.  In  gene- 
ral, they  more  or  less  intumesce,  some  fusing  readilv,  particularly  (hose  which 
eontain  lime,  others  assuming  a  slaggy  appearance,  without  melting,  while  others, 
especially  the  red  variety,  are  not  acted  on  at  all.  When  heated,  they  ezhibit  polar- 
ity, the  most  modified  eztremity  becoming  positive,  and  the  other  negative.  In  this 
particular  it  resembles  other  bemihedrally  modified  crystals.  At  a  certain  tempera- 
mre  it  loses  its  polarity,  but  exhibits  it  again  on  cooling.  Its  polarity  continues  with 
the  decrease  of  temperature,  until  it  reaches  33<>  F.  \  a  continued  increase  of  cold  re- 
excites  the  electric  polarity,  though  with  reversed  poles.  If  the  excited  cr3rstal  be 
broken,  each  part  thus  produced  will  equally  possess  polarity ;  and  even  in  the 
powdered  state,  it  retains  its  pyro-eleciricitv. 

Obs.  The  different  colors  presented  by  this  species  have  given  rise  to  names  de- 
aignating  these  varieties.  Blue  turmalines  have  been  termed  indicoliu^  from  their 
indigo-blue  color  •,  red  turmalines,  rubelliU ;  and  to  the  black,  the  name  schorl  was 
formerly  applied.  These  names  are,  however,  of  no  importance  in  the  present  state 
of  the  science.  It  is  preferable  to  state  the  color,  than  call  them  by  a  name  which 
might  convey  the  idea  that  they  were  distinct  species. 

Tormaline  is  usnally  found  in  granite,  gneiss,  or  mica  slate.  It  also  occurs  in  do- 
lomite or  primitive  limestone.  Its  crystals  are  frequently  very  long,  and  pierce  the 
gangue  in  every  direction.  Occasionally  they  occur  short,  not  longer  than  broad, 
and  when  so,  they  are  perfectly  terminated  at  their  extremities. 

Black  turmalines,  of  a  large  size,  occur  in  Greenland,  at  Horlberg,  near  Boden- 
mais,  in  Bavaria ;  at  Karinbricka,  in  Sweden ;  and  near  Bove^,  in  Devonshire. 
Small  brilliant  crystals  are  met  with,  imbedded  in  decomposed  feldspar,  at  Andre- 
aaberg,  in  the  Hartz,  forming  the  variety  called  AphrizUe,  Rubellite  occurs  in  a 
q»ecies  of  lithomarge,  near  Ekatherinenbure,  in  Siberia ;  pale  yellowish  brown  crys- 
tala  are  found  in  talc,  at  Windisch  Kappell,  in  Garinthia ;  white  specimens  come 
from  Sl  Gothard  and  Siberia. 

In  the  United  States,  magnificent  specimens  of  red  and  green  turmalines  have  been 
found  at  Paris,  Maine.  Some  transparent  crystals  fVom  this  localitv  exceed  an  inch 
in  diameter,  and  present  a  clear  rea  color,  internally  surrounded  by  green ;  or  are 
red  at  one  extremity,  and  green  at  the  other.  Blue  and  pink  varieiies,  most  com- 
monly imbedded  in  lepidolile,  are  still  to  be  obtained  at  this  place.  Red  and  green 
turmalines  occur  also  at  Chesterfield,  Mass.,  in  a  narrow  Vein  of  granite  traversing 

Seiss.  The  crystals  are  commonly  small  and  curved,  nearly  opaque,  and  exceedingly 
ingible.  Green  crystals  often  contain  distinct  prisms  of  a  red  color,  especially  when 
Ihey  occur  in  smoky  quartz.  Blue  turmalines  also  occur  at  this  locality.  These 
erykals  are  accompanied  by  albite.  At  Groshen,  Mass.,  similar  varieties  occur,  and 
the  blue  turmaline  is  met  with  in  greater  perfection.  Very  perfect  crvstals,  of  a 
dark  brown  color,  occur  imbedded  in  mica  slate,  at  Monroe,  Conn.  The  crystals 
are  commonly  !( to  3  inches  long,  and  nearly  as  broad ;  and  uniformly  they  are  per- 
fectly terminated  at  the  two  extremities.  (See  fig.  1.)  They  are  frequently  aggre- 
gated in  compound  forms.  Haddam,  Conn.,  also  affords  fine  black  crystals,  and  oc- 
casionally some  of  quite  a  large  size.  They  are  proAisely  mingled  in  a  mica  slate, 
and  associated  with  anthophyllite  and  hornblende.  A  cinnamon-brown  variety  is 
met  with  at  Gouvemeur,  N.  Y.,  imbedded  in  quartz,  and  also  associated  with  scapo- 
liie,  apatite,  and  sphene,  in  granular  limestone.  These  crystals  are  often  very  highly 
modiaad;  they  occasionally  exhibit  the  faces  of  a  scalene  dodecahedron,  in  addition 
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to  the  terminal  planes  R  and  e.  Similar  specimens  occur  at  QrenTille,  Lover  Gn- 
ada;  also  at  riewton,  N.  J.,  associated  with  comndom,  spinel,  and  mtile;  and  at 
Kingsbridge,  N.  Y.,  and  Carlisle,  Mass.,  with  ^met. 

The  red  turmaline,  when  transparent,  and  tree  from  cracks  and  fissores,  admili 
of  a  high  polish,  and  forms  a  most  beautiful  and  costly  gem.  A  specimen  from  Si- 
beria, presented  to  Mr.  Grenville  by  the  king  of  Ava,  and  now  in  the  British  mi- 
seum,  was  valued  at  £500  sterling.  The  yellow  turmaline,  Atm  Ceylon,  is  bat  little 
inferior  to  the  real  topaz, 'and  is  eflen  sold  for  this  gem.  The  green  tspedmoMi 
when  transparent  and  firm,  are  also  highly  esteemed,  but  commonly  the  tint  of  cotar 
is,  for  the  most  part,  dingy.  Paris,  Me.,  has  afforded  splendid  gems  of  both  gieea 
and  red.  The  Siberian  red  turmaline,  cut  en  eabochon,  exhibits  a  milk-white  cha- 
toyant lustre. 

It  has  been  supposed  that  turmaline  was  known  to  the  ancients  under  the  nime 
of  lyncMhum,  (\vyKoipiow,)  which  is  described  as  having  electrical  propeities.  Thii 
name,  howevei,  was  more  probably  applied  to  some  variety  of  amber,  which  vii 
so  called  from  it.<:  supposed  origin  from  the  urine  of  the  lynx.  The  identity  of  tke 
red  turmaline  with  tne  hyacinth  of  the  Greeks,  if  more  probable.  The  other  vari- 
eties were  either  unknown,  or  possibly  connected  under  a  common  ^^m%  with  other 
species  of  the  same  color.  The  turmaline  received  no  attention  from  the  modene 
till  Lemery,  in  the  year  1717,  published  his  discoveries.  The  word  iurmaiimeiM^ 
corruption  of  the  name  for  this  mineral  at  Ceylon,  whence  it  was  first  brongk  iaio 
Europe.  It  has  been  gallicised  into  tourmaline ;  the  original  word  does  not  co»> 
tain  tne  o.  The  name  schorl,  which  has  been  appUed  to  the  black  turmalinea^  aad 
also  some  other  mineral  species,  is  reported  to  have  been  derived  from  Schorlav, 
the  name  of  a  village  in  Saxony,  which  afforded  specimens  of  this  variety. 


BERYL.    Bertllus  rexagontts. 
Rbombohedral  Emerald,  M.    Beryl.    Aquamarine.     Smaragd.    Eaeraiide,  H, 

380.  Primary  form:  a  hexagonal  prism.  Secondary  fonm: 
fifif.  126,  PI.  II.,  also  the  annexed  figure;  M :  a= 
119053^  P:a=150o6'.  M :  a''=139o  P,  P:a''= 
130°  59',  P :  a'=163^  3^  M :  e=150o.  Cleavage 
parallel  with  P;  indistinct  parallel  with  M.  Im- 
perfect crystallizations :  rarely  coarse  colum- 
nar ;  occasionally  large  granular. 

H.=7-5— 8.  G.=-2r32,  Haidinger,  emerald 
variety ;  2-678,  an  apple-green  variety.  Lustre 
vitreous;  sometimes  resinous.  Streak  white. 
Color  green,  passing  into  light-blue,  impure  yellow,  and  white.  The 
brightest  of  these  colors  is  emerald-green.  Transparent — subtrans- 
lucent.     Frajcturc  conchoidal,  uneven.     Brittle. 

handhll^  a^i^iga^^"^  ^  Klaproth  (Beitrage  iii.  219  and  286)  and  BerxeUus,  (Af- 


Eroerald. 

68-50 

15-75 

12-50 

0-30 

100 


Silica 

Alumina 

Glucina 

Oz3'd  of  Chromium 

Peroxyd  of  Iron 

Oxyd  of  Columbium 

Lime  l-25-d9-30,  KL      — 9930,  K.      '— -100-07,  B. 

Transparent  TarieUes  become  clouded  before  the  blowpipe ;  at  a  high  tempeittaie 


Beryl. 
6645 
16-75 
1550 

060 


From  Bmddbo. 
68-35 
17-60 
1313 

0-73 
0-27 
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the  edges  are  rounded,  and  ultimately  a  yesicnlar  scoria  is  formed.    A  tranqmrent 

colorless  elass  is  obtained  with  borax. 

Obs.  Emerald  and  beryl  are  varieties  of  the  same  species,  and  are  distinguished 
merely  by  their  color ;  the  former  including  the  rich  green  transparent  specimens, 
the  latter  those  of  other  colors.  The  finest  specimens  of  emerald  are  found  in  a  vein 
of  dolomite,  which  traverses  a  hornblende  rock  at  Muso,  near  Santa  F^  de  Bogota, 
in  Grenada.  A  perfect  hexagonal  crystal  from  this  locality,  two  inches  long,  and 
about  an  inch  in  diameter,  is  in  the  cabinet  of  the  Duke  of  Devonshire.  It  weighs 
8  oz.  18  dwts..  and  though  containing  numerous  flaws,  and  therefore  but  partially  & 
for  jewelry,  has  been  valued  at  150  guineas.  A  more  splendid  specimen,  though 
somewhat  smaller,  it  weighing  but  6  oz.,  is  in  the  possession  of  Mr.  Hope,  df  London. 
It  cost  jC500.  Mount  Zalora.  in  Upper  Egypt,  affords  a  less  distinct  varieyr,  and  was 
the  only  locality  which  was  known  to  the  ancients.  Other  localities  are  C5anjargum, 
in  Hindostan,  and  Saltzburg,  where  it  is  imbedded  in  mica  slate. 

Pliny  speaks  of  the  finest  beryls  as  those  "  qui  viriditatem  puri  maris  imitantur," 
and  hence  we  apply  to  the  crystius  of  beautiful  shades  of  sky-blue,  or  mountain-ffreen, 
the  term  aqua-marine.  This  variety  has  been  found  in  Siberia,  Hindostan,  and  Bra* 
ziL  In  Siberia,  they  occur  in  the  granite  district  of  Nerischinsk,  and  in  the  Uralian 
and  Atai  ranges  of  Siberia.  They  have  been  obtained  exceeding  a  foot  in  length  ; 
they  are  commonly  very  deeply  striated  longitudinally.  The  most  splendid  speci- 
men of  this  variety,  of  which  we  have  any  account,  belongs  to  Don  JPedro.  It  ap- 
proaches in  size,  and  also  form,  the  head  of  a  calf,  and  exhibits  a  crystalline 
structure  only  on  one  side:  the  rest  is  waterwom.  It  weighs  225  ounces  troy, 
or  more  than  18^  pounds.  The  specimen  is  perfectly  transparent,  and  without  a 
flaw ;  its  color  is  a  fine  pale  bottle-£rreen.  Less  clear  crystals  of  beryl  occur  at  the 
Aiome  Mountains,  England,  county  JDown ;  at  Caimgorum,  in  Aberdeenshire ;  at  Li- 
moges, in  France;  Finbo  and  Broddbo,  in  Sweden;  Bodenmais  and  Rabenstein,  in 
Bavaria,  and  elsewhere. 

The  United  States  have  afforded  some  magnificent  specimens  of  beryl ;  they  are 
remarkable,  however,  onlv  for  iheir  size.  The  larjzest  has  been  found  at  Ac  worth, 
New  Hampshire,  about  fifteen  miles  from  Bellows  Falls,  where  the  beryls  occur  in 
an  extensive  vein  of  granite,  traversing  gneiss.  It  measured  4  feet  in  length,  and  5| 
inches  across  its  lateral  faces,  and  was  therefore  11  inches  in  diameter.  Its  color  was 
a  bluish-green,  excepting  a  foot  at  one  extremity^,  where  it  passed  into  a  dull  green 
and  yellow.  Its  weight  was  about  340  lbs.  This  locality  aiffords  smaller  beryls  in 
great  perfection;  they  are  usually  of  a  pale  yellow  color;  rarelv  a  deep  honey  or  wax 
yellow.  Small  regular  crystals  of  beryl  occur  also  at  Bowaoinham  and  Topham, 
Ale.,  in  veins  of  graphic  granite;  their  color  is  a  pale  green,  or  yellowish- while;  also 
at  Georgetown,  Parker's  Island,  at  the  mouth  of  Kennebec  river,  associated  with 
Mack  turmaline.  It  also  occurs  at  Goshen  and  Chesterfield,.  Mass.,  in  irregular 
crystals  of  a  pale  green  color,  some  of  which  are  transparent;  at  Monroe,  Conn.,  in 
a  granite  vein,  of  colors  similar  to  the  preceding ;  at  Haddam,  Conn.,  at  the  chryso- 
bervi  locality,  and  also  in  the  quarries  of  gneiss,  each  side  of  the  river,  presenting, 
at  the  former  place,  yellow  and  yellowish-green  colors,  and  seldom  regular  forms ; 
thev  oden  contain  imbedded  crystals  of  chrysoberyl  and  Columbite. 

'the  emerald  is  supposed  to  derive  its  color  from  the  presence  of  a  minute  quantity 
of  oxyd  of  chrome,  and  beryl  from  a  portion  of  oxyd  of  iron.  This  species  affor(^ 
some  of  the  most  splendid  ornaments  to  the  cabinet  of  the  mineralogist,  and  in  some 
of  its  varieties  is  among  the  richest  of  gems. 


EUCLASE.    Bertllus  rhomboideus. 
PrisinaUc  Emerald,  M.    Euclu,  W.    EaclMe,  H. 

381.  Prtmary  form :  a  right  rhomboidal  prism ;  M  :  T=130^ 
6(y.     Cleavage  perfect  parallel  to  M  and  T. 

H.=7-5,  G.=2-907,  Lowrey ;  3-098,  Haidinger.  Lustre  vitreous. 
Streak  white.  Color  pale  mountain  green,  passing  into  blue  and 
white.  Transparent ;  occasionally  subtransparent.  Fracture  con- 
choidal.     Very  brittle  and  fragile. 


3M  DB8CKIFTITB  HIKB&AI.OaT. 

AecoidiBg  to  BemUu,  (K«c.  TeL  And.  HudL  1819,  p.  136,)  it  ct 
Silica  &sa 


Qlociiu 

Perozjd  of  Iron 

Peiozyd  of  Tin 
In  Oa  blowpipe  Hum , 

te  enamel,  If  ibe  tempemiue  ii  sdU  brtker  inereated. 

br  ftictioa,  and  retainn  this  prapeitf  for  sevenl  honn,  when  once  excited,    ft  a- 
tSbUa  doable  refyaelioa. 

Om.  BdcUm  wuorisiiiallTbroaKhlftomPeni',  ilhuaineefaeenoliaiBadiilk 
mining  disrict  of  Villa  Rica,  in  BniiJ.  It  is  nid  to  occur  in  chlotiie  slate,  rMi^ 
on  sBiKlstoiie.  It  senenlly  posMsn  anagTeeablea]idiinifbrmcalor,aiidwillRceh« 
a  high  polLih ;  bnt  it  Ii  nselrsa  u  an  ornamental  tUmc,  on  accoiuC  Ot  it*  eztnae  (ta- 
fUitj.    Tfaii  propeitr  induced  Baiiy  to  fire  U  the  name  it  beats,  from  •>,  eudf,  ni 

PHENACITE.    BoTLUia 


382.  Primary  form :  an  obtuse  rhombohedron  ;  R  :  R=115'=26', 
according  to  Noraenskiold ;  116°  40*,  according  to  Beirich.  Se- 
condary  foTfna :  figs.  109  and  111,  PI.  II. ;  also  the  two  comtnoed. 
Cleavage,  according  to  Beirich,  parallel  to  the  primajy  faces. 

H.=8.  G.=2-969.  Lautre  vitreous.  CoiorlcM ;  also  bri^ 
wine-yellow,  inclining  to  red.  Trauspnrent — opaque,  i^odm 
similar  to  that  of  quartz. 

HartwaU  obtained  for  in  conKitntion,  Silica  U'14,  aincfna44-47.-S9-GI,wia* 
trace  of  magnesia  and  alumina.  It  remains  imallered  before  the  blowpipe,  9w  ■, 
but  with  borax  ftises  into  a  transparent  glass.  With  eaibonate  of  aoda  it  alotdi  ■ 
white  enamel. 

Oa*.  It  occurs  with  emerald,  iml>edded  in  mica  slate,  in  Perm,  SB  wcrsls  IMl 
Catherinenbaiv ;  also  accompanied  by  guarlz,  in  the  bmwn  ore  of  Framoat.  Itw 
named  by  Nordenskiold,  it*  discoverer,  from  f<F^,  a  deeeivtr,  in  ^osioti  to  it*  hiTi^ 
been  mi^aken  for  qnartz. 

CHRY80BERYL     BippHunti  RECTAiraoi^. 

rrhaisllc  Oonudim,  M.    C^rmovtoM,  H.    KrlMMfUl,  W. 

383.  Primary  form :  a  right  rectangular  prism.  Seeondarf 
forms : 


BaMMM. 

Brastl. 

Bruil. 

73  60 

66-666 

76  758 

1580 

16000 

17791 

400 

5-999 

3-38 

4733 

4-494 

100 

3-666 

0-40 

0-666 

VolaUle  Matter    0-480 
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6=120^  V,  e  :  e  (adjncent  planes)  =119^  46^,  m  :  e=126o  2», 
adjacent  planes)  =139<^  63^,  a :  c«133o  8^.  Cleavage  parallel 
i  less  distinct  parallel  to  m.  Compound  crystaXs :  fig.  3 ; 
^sition  of  the  second  kind,  as  explained  in  {§  76,  77. 
=8-5.  G.=3-5— 3-8 ;  3-697,  specimen  from  Haddam,  Conn. ; 
,  from  Brazil.  Ltisire  vitreous.  Streak  white.  Color  as- 
us-green,  crass-green,  passing  into  greenish-white,  and  yel- 
li-green.  Transparent — translucent.  It  sometimes  presents  a 
1  opalescence  internally.     Fracture  concboidal,  uneven. 

»nta[iis,  according  to  Seybert  (Silliinan*s  Am.  Joarnal,  vili.  109)  and  Thorn- 
fin.  i.  401 J 

nina 

ina 

a 

3zyd  of  Iron 

d  of  Titanium 

ituie 

98-18,  S.  98-730,  S.  99*517,  T. 

imaltered  by  the  blowpipe,  per  se,  and  with  soda  the  surface  is  merely  rendered 
It  ftues  with  great  difficulty,  when  mixed  with  borax,  or  sak  of  phoephonis. 

Ohnrsoberyl  occurs  in  Braxil,  and  also  Ceylon,  in  rolled  pebbles,  m  the  al- 
depoaits  of  rivers.  At  Haddam,  Conn.,  it  occurs  crystallized,  in  granite  tra- 
f  gneiss,  and  is  associated  with  tarmaline,  garnet,  beryl,  antomolite,  and  Co- 
s.  It  is  found  also  in  the  same  rock  at  Greenfield,  near  Saratoga,  N.  Y.,  ac- 
nled  by  turmaline,  garnet,  and  apatite. 

eo  transparent  and  free  from  flaws,  and  of  sufficient  size,  chrysoberyl  is  cut 
ie«l8,  and  forms  a  beautiful  yellow  gem.  If  opalescent,  it  is  usually  cut  en 
m,  Chtysoberyl  signifies  golden  heryl^  (xp««0C,  golden^  l?i$^XXo(,  beryl^)  and  was 
led  in  allusion  to  its  color.  The  same  name  was  employed  by  the  ancients  for 
rent  mineral,  which  possibly  was  chrysoprase.  The  name  Cymopkane,  from 
•ve,  and  facvw,  to  appear ^  was  applied  to  this  species  on  account  of  the  pecu- 
alocence  it  sometimes  exhibits. 


SPINEL.    Sapphirus  octabedra. 

alMdrml  Conmdani,  M.  and  J,     C«]rtanlt«.   Fleonaate.    Bplndte  Rabjr.    Balan  Eaby.    At- 
iJtvlqr.    RaUceJte.  Candite,  i7««nim.    Z«flaolt,  FT.    Alamlna  Mugntei^  or  8pliMll«,  M. 

L  Primary  form :  the  regular  octahe- 
Secondary  forms :  PI.  I.  figs.  3,  7, 
-9,  17,  21,  and  3-f-9-f-17,  as  in  the  mar- 
figure,  which  represents  a  crystal  from 
tiurgh,  N.  J.  Cleavage  parallel  to  A, 
fh  obtained  with  difiiculty.  Compotmd 
als :  fiff.  128,  PI.  II. ;  composition  par- 
with  SLtace  of  the  octahedron. 
=8.  G.  (according  to  Haidinger)  =3-623, 
ed  transparent  variety ;  3*676,  of  a  black  opaque  variety  called 

inite.     Lustre  vitreous;    splendent nearly  dull.     Streak 

u     Color  red  of  various  shades,  passing  into  blue,  green,  yel- 
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low,  brown,  and  black ;  occasionally  almost  white.    Transpaient 
— nearly  opaque.     Fracture  conchoidal. 

It  contains,  according  to  Berzelins,  Thomson,  Abich,  and  Descotils, 
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96-59,  Berz.    99-980,  Th.     99*600,  Th.        99-05,  Ab.      96,  IX 

Beibre  the  blowpipe,  per  se,  it  is  infusible ;  but  the  red  varieties  change  to  brown, 
and  even  black  and  opaque  as  the  temperature  increases,  and  on  cooling  become 
first  green,  and  then  nearly  colorless,  and  at  last  reassnme  their  red  color.  It  fiisa 
with  difficulty  mingled  with  borax,  but  somewhat  more  readily  with  salt  of  phos- 
phorus. The  black  varieties  yield  a  deep  green  globule  owing  to  the  large  aBMJOit 
of  iron  it  contains. 

Obs.  The  specimens  of  this  species  have  been  denominated,  according  to  their 
colors,  as  follows :  pUonasU  has  been  applied  to  the  black  varieties ;  spindle  mhf  \o 
the  scarlet  colored;  btilas  rvhy  to  the  rose-red;  rubiceUe  to  the  yellow  or  orange-red; 
and  almandine  ruby  lo  the  violet  colored.  The  oriental  rtUfy  belongs  to  the  specm 
sapphire. 

Spinel  occurs  imbedded  in  granular  limestone,  and  with  calcareous  smr  in  tth 
penune  and  gneiss.  It  also  occupies  the  cavities  of  volcanic  rocks.  In  Ceyko, 
Siam,  and  other  eastern  countries,  it  occurs,  of  beautiful  colors,  in  rolled  pebbles  it 
the  channel  of  rivers.  The  pleonaste  variety  is  found  at  Candy,  in  Ceylon,  and 
hence  was  called  OindiUj  by  Boumon.  At  Aker,  in  Sudermannland,  Sweden,  it  is 
found  of  a  pale  blue  and  pearl-gray  color,  in  primitive  limestone.  Small  black  ciyatak 
of  splendent  lustre  occur  at  Vesuvius,  in  the  ancient  scoria  of  Mount  Somma,  asso- 
ciated with  mica  and  idocrase ;  also  imbedded  in  compact  Gehlenite,  at  Monzoni,  in 
the  Fassathal. 

Amity,  N.  Y.,  affords  magnificent  specimens  of  black  spinel.  They  occur  there 
with  calcareous  spar  and  Crichtonite  in  sepentine,  often  lining  the  sides  of  par- 
tial veins.  Crystals  are  occasionally  found  sixteen  inches  in  diameter ;  twins  are 
of  frequent  occurrence.  The  same  neighborhood  affords  an  abundance  of  smalla 
crystals  of  various  shades  of  green,  black,  red,  and  brown,  imbedded  in  granu- 
lar limestone  with  Brucite,  hornblende,  and  pvroxene.  At  Hamburg,  N.  J.,  it  oc- 
curs in  calcareous  spar  and  quartz,  associatea  with  scapoliie,  in  crystals  of  rich 
shades  of  blue  and  green ;  they  are  frequently  transparent  Newtown,  N.  J.,  affords 
pearl  gray  crystals,  imbedded  in  limestone  with  blue  corundum,  turmaline,  and  ni- 
tile.  Black  crystals  have  been  obtained  at  Monroe,  N.  Y.,  and  ^reen,  blue,  and  oc- 
casionally red  varieties,  at  Bolton,  Boxborough,  and  Littleton,  Mass.,  imbedded  it 
primitive  limestone. 

The  line  colored  spinels,  when  of  large  size,  are  highly  esteemed  as  gems. 

AUTOMOLITE.    Sappuirus  eutoma. 
Octahedral  Corunduin,  A*,  and  J.    Gabnite,  L,    Spinelle  ZinciAre,    H, 

385.  Primary  form :  the  regular  octahedron.  Secondary 
form :  fig.  21,  PL  I.  Cleavage  parallel  with  the  primary  planes 
perfect.     Compound  crystals  similar  to  fig.  129,  PL  11. 

H.=7-5 — 8.  G.=4-261,  Ekeberg ;  often  contains  galena  inter- 
spersed, and  then  gives  a  higher  specific  gravity.  Lustre  vitreous, 
inclining  to  resinous ;  commonly  rather  dull.  StreaJcwhxie.  CfiUff 
dark  green,  or  black.     Subtranslucent — opaque. 
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It  contains,  according  to  Ekebeig,  (Aflumd.  i.  84,)  and  AWch,  (Poggendorfs  An- 
nalen,  xxii.  332,) 

_  Fablun.  U.  8. 

Silica  4*75  3-84  1-23 

Alumina  6000  5514  5709 

Magnesia  5*25  2"22 

Oxyd  of  Zinc  34*25  30*02  34*80 

Protoxyd  of  Iron  9*25=08*25,  E.  5*85=100-10,  A.  4*55=99-88,  A. 

Prom  Abich's  analysis  it  may  be  inferred,  that  automolite  is  cumfbsed  of  four 
atoms  of  alumina,  and  one  of  oxyd  of  zinc. 

It  is  infusible,  per  se^  before  the  blowpipe,  and  nearly  so  with  borax  or  salt  of  phos- 
phorus. With  soda  it  melts  imperfectly  into  a  dark  colored  scoria,  which,  when 
fused  again  with  the  same  reagent,  deposits  on  the  charcoal  a  ring  of  oxyd  of  zinc. 

Ofis.  It  occurs  in  talcose  slate,  at  tne  mines  of  Nafversberg  and  Eric  Matts,  near 
Fahlun,  in  Sweden,  and  is  associated  with  galena,  blende,  garnet,  Oadolinile,  &c. 
At  Haddam,  Conn.,  it  is  associated  with  chr}'soberyl,  beryl,  garnet,  and  Coluxnbite. 
This  species  was  discovered  by  the  celebrated  Swedish  chemist,  Gahn,  and  was 
named  m  consequence  Gahnite.  It  has  since  been  denominated  automolite  by  Haiiy, 
from  avro/toXoSf  a  deserter ^  in  allusion  to  the  presence  of  oxyd  of  zinc  in  this  mineral, 
which  has  no  resemblance  to  an  ore. 

DYSLUITE.    SippmRUS  infusilis. 

336.  Primary  form:  the  regular  octahedron.  Secondary  form: 
fig.  9.  PI.  I.  Cleavage  rather  imperfect  parallel  with  the  primary 
faces.    Surface  rough. 

H.=7-5 — 8.  G.=4-661.  Lustre  vitreous,  inclining  to  resinous. 
Streak  paler  than  the  color.  Color  yellowish-brown  or  grayish- 
brown.    Subtranslucent — opaque.     Fracture  conchoidal. 

Its ccmstituents,  according  to  Thomson,  (Min.  i.  221,)  are  Alumina  30490,  Oxvd 
of  Zinc  16-8,  Peroxyd  of  Iron  41934,  Proioxyd  of  Manganese  76,  Silica  2^66,  Mois- 
ture 0-4«:100- 19. 

It  assumes  a  red  color  before  the  blowpipe,  which  it  loses  on  cooling  without  any 
change  from  its  original  appearance.  It  dissolves  slowly  in  borax,  and  not  at  all  in 
carb^iate  of  soda  or  salt  or  phosphorus.  The  bead  obtained  with  borax  has  a  deep 
garnet  red  color,  and  is  transparent. 

Obs.  It  occurs  in  small  quantity  at  Sterling,  N.  J.,  disseminated  through  lamina- 
ted calcareous  spar,  and  associated  with  Franklinite  and  Troostite. 

SAPPHIRE.    SAPpmaus  bhombohedra. 

RboBboliednl  Corundum,  JV.  Corandum.  Emery.  Orieoul  Amethyst.  Oriental  Topas,  Ruby, 
Bocrald,  Ametbytt.  Adamantine  Spar.  Salenuteln.  Schmirgel.  Korund.  Demanibpaib.  Tel«sle. 
Coffladon.    Aateria,  of  Plimjf. 

387.  Primary  form :  an  acute  rhombohedron ;  R :  R=86^  6^. 
Secondary  form :  R :  6=136°  67'.  R  :  0=154°  IJ^ 
a :  0=118°  51^  o  :  c=151°  9'.  Cleavage  parallel 
with  a,  in  some  varieties,  perfect,  but  interrupted 
by  conchoidal  fracture  ;  imperfect  commonly  in  the 
blue  variety.  Im^perfect  crystallizations :  in  lay- 
ers parallel  to  R,  £requent ;  granular,  often  impal- 
palpable. 

H.=9.  G.=3-909— 3-979.  Lustre  vitreous ;  in 
some  specimens  inclining  to  pearly  on  the  plane  a. 
Streak  white.     Color  blue,  red,  yellow,  brown, 

42 
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ffray,  and  nearly  white.  The  transparent  blue  varieties  possess  the 
highest  specific  gravity,  and  the  red  the  least.  Several  varieties, 
when  cut  en  cabochorij  in  a  direction  perpendicular  to  the  axis  of 
the  prism,  exhibit-  a  bright  opalescent  star  of  six  rays,  correspond- 
ing to  the  hexagonal  form  ot  the  crystal.  Transparent — translu- 
cent. Fracture  conchoidal,  uneven.  When  compact,  exceedingly 
tough.      • 

It  is  composed  of  pure  Alumina,  according  to  Mnir.  The  silica  that  different 
analyses  have  appeared  lo  detect  in  it,  has  probably  been  derived  from  the  mortar  in 
which  the  minersd  was  abraded.  It  is  unaltered  in  the  blowpipe  flame,  both  per  se  and 
with  soda ;  it  fuses  entirely  with  borax,  though  with  great  difficaUy ;  and  also  if 
' pulverized  with  salt  of  phosphorus.  It  is  not  attacked  by  acids.  Friction  excites 
eJectriciiy,  and  in  the  polished  qjecimens  the  electrical  attraction  continues  for  a 
considerable  length  of  time. 

Oaa.  The  species  sapphire  includes  corundum  and  emery,  in  addition  to  the  finely 
colored  varieties  that  have  always  borne  this  name.  Corundum  includes  the  gray  and 
darker  colored  opaque  crystallized  specimens ;  emery,  all  massive  varieties.  The 
rtd  sapphire  is  sometimes  called  the  Oriental  ruby;  the  yellow,  topaz;  the  green,  em- 
erald ;  violet,  amethyst ;  and  hair-brown,  adamantine  spar. 

Sapphire  is  principally  found  in  the  beds  of  rivers,  either  in  modified  hex- 
agonal prisms,  or  in  rolled  masses,  and  is  accompanied  by  grains  of  magnetic  iron 
ore,  and  several  species  of  gems.  Corundum  occurs  in  crystals,  in  a  rock  composed, 
according  to  Boumon,  of  feldspar,  fibrolite,  and  several  species  of  rems ;  also  in  do- 
lomite and  magnetic  iron  ore.  Adamantine  spar  occurs  in  a  kind  of  granite,  con- 
taining no  quartz,  associated  with  magnetic  iron  ore,  and  the  fibrolite  variety  of  ky- 
anite.    Elmery  occurs  in  talcose  slate. 

The  finest  ruby  sapphires  occur  in  the  Capelan  mountains,  near  Syrian,  a  city 
of  Pegu,  in  the'  kingdom  of  Ava ;  smaller  individuals  occur  near  Billm  and  Mero- 
witz,  in  Bohemia,  and  in  the  sand  of  the  Elxpaillie  river,  in  Auvergne.  Blue  sap- 
phires are  brought  from  Ceylon ;  this  variety  was  called  Salamstein  by  Werner. 
Uorundum  occurs  in  the  Camatic,  on  the  Malabar  coast,  in  the  territories  of  Ava, 
and  elsewhere,  in  the  East  Indies;  also  near  Canton,  China.  At  St.  Grothard  it  oc- 
curs of  a  red  or  blue  tinge  in  dolomite,  and  near  Morzo,  in  Piemont,  in  white  com- 
pact feldspar.  Adamantine  spar  is  met  with  in  lar?e  coarse  hexagonal  p3rramids  on 
the  Malabar  coast.  Elmeiy  is  found  in  large  boulders  near  Sm3nma,  also  at  Naxoe, 
and  several  of  the  Grecian  islands.  It  occurs  in  talcose  slate,  at  Ochsenkopfl 
near  Schneeberg,  in  Saxony.  lis  color  at  this  locality  is  a  dark  blue,  or  black,  and 
its  appearance  is  nearly  that  of  fine  grained  basalt.  A  fine  blue  variety  of  sapphire 
occurs  at  Newtown,  K.  J.,  in  an  aggregate  composed  of  hornblende,  mica,  feldspar, 
turmaline,  iron  pyrites,  talc,  and  calcareous  spar,  the  whole  of  which  is  connectea 
with  an  extensive  bed  of  primitive  limestone.  It  is  found  more  abundantly  in  de- 
tached boulders  in  the  soil,  between  two  small  limestone  ridges.  The  cr>'stals  are 
often  several  inches  long,  but  do  noi  present  an  external  regularity  of  form.  Well 
defined  crystals  of  a  bluibh  and  pink  color  are  foimd  in  a  similar  situation  at  Warwick, 
N.  Y.,  where  they  occasionally  occupy  the  cavities  of  large  crystals  of  spinel.  Pale 
blue  crystals  are  met  with  at  West  Farms,  Conn.,  near  Litchfield,  associated  with 
kyanite.     Isolated  crj'stals  have  been  found  imbedded  in  the  soil  in  North  Carolina. 

The  red  sapphire  is  much  more  highly  esteemed  than  ihe  other  varieties  of  this 
species.  A  crj'sial  weighing  four  carats,  perfect  in  transparency  and  color,  has 
wen  valued  at  half  the  price  of  a  diamond  of  the  same  size.  They  seldom  exceed 
a  half  inch  in  length.  Two  splendid  red  crystals,  however,  having  the  form  of 
the  scalene  dodecahedron,  and  "  de  la  longueur  du  petit  doigt,"  with  a  diameter  of 
about  an  inch,  are  said  to  be  in  the  possession  of  the  ting  of  Arracan. 

Blue  sapphires  occur  of  much  larger  size.  According  to  Allan,  Sir  Abram  Hume 
possesses  a  distinct  crystal,  which  is  three  inches  in  length ;  and  in  Mr.  Hope's  col- 
lection of  precious  stones  there  is  one  crystal,  formerly  the  property  of  the  Jardin  des 
Planies,  for  which  he  gave  the  value  of  jC3000  sterling.  The  sapphire  admits  of 
the  highest  degrees  of  lustre.  It  is  cut  by  means  of  diamond  dust,  and  polished  on 
copper  or  lead  wheels  with  the  powder  of  emery,  the  massive  variety  of  this  species. 
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Pulverized  emery  is  venr  eitensively  employed  for  cutting  and  polishing  gems  and 
silicious  stoaes,  and  also  for  grinding  and  burnishing  metallic  wares. 

The  word  sapphire  is  derived  firom  the  Greek,  wmwfujm,  the  name  of  a  blue  stone, 
highly  valued  by  the  ancients.  From  the  descriptions  of  it,  it  does  not  appear  to  havt 
been  the  sapphire  of  the  present  day,  but  the  lapis  lazuli,  which  more  nearly  agrees 
with  the  character  given  it  by  Theophrastus,  Pimy,  Isidorus,  and  others.  The  latter 
remarks,  "  Sapphirus  coeruleus  est  cum  purpura,  habeas  pulveres  aureos  sparsos," 

E nicies  of  iron  pyrites,  which  are  very  frequently  disseminated  through  lapis  lazuli, 
ving  been  mistaken  for  gold.    Corundum  is  a  word  of  Asiatic  origin. 


SAPPHIRINE. 

388.  In  small  foliated  grains.  H.»7— 6.  O.— 3*4383.  Strom^er.  lAutre  vitreous. 
Color  pale  blue,  or  green.    Translucent.    JFVaciure  suoconchoidal. 

It  contains,  according  to  Stromeyer,  Silica  14*507,  Alumina  63*106,  Magnesia 
16-848,  Lime  0*379,  Protoxyd  of  Iron  3*924,  Protozyd  of  Manganese  0*509,  Loss  by 
ignition  0*493=99*784.  Before  the  blowpipe,  both  per  te  and  with  borax,  it  is  infw- 
Dle:  it  is  not  altered  by  a  strong  red  heat. 

Obs.  It  is  associated  urith  mica  and  fibrous  brown  anthophyllite,  at  Fiskenaes,  in 
(Greenland,  where  it  was  discovered  by  Gids^k6.  It  was  distinguished  firom  sap- 
phire, which  it  somewhat  resembles,  by  Stromeyer. 


DIAMOND.    Adamas  octahedbus. 


Oetabedrml  Diamond,  .V.    Adamant.   Demant,  fT.    INamant,  L,  and  H.    ^kid^t. 


389.    Primary  form:    the  regular   octahedron. 
forms :   figs.  3,  6,  6,  7,  8,  9,  20,  41,  PL  I. 
The  faces  are  very  often  curved,  as  in  the 
marginal  figure,  which  is  the  trigonal  he- 
mi-trisoctahedron  represented  with  straight 
edges  in  fig.  41.     Cleavage  highly  perfect 
parallel  to  the  primary  faces.     Compound 
crystals :    fig.   129,  Fl.  II. ;   composition 
parallel  to  the  face  of  the  octahedron.  Also 
the  second  of  the  annexed  figures,  in  which 
composition  is  of  the  same  kind,  (that  is, 
parallel  to  the  face  of  the  octahedron  ;) 
but  the  form  of  the  crystal  is  the  second- 
ary dodecahedron. 

H.=10.  G.=3-5296,  Thomson  ;  3-488, 
Lowry.  Ltistre  brilliant  adamantine. 
£!rrea&  white.  Color  white — colorless; 
occasionally  tinged  yellow,  red,  orange, 
green,  brown,  or  black.  Transparent; 
translucent  when  dark  colored.  Frac- 
ture conchoidal. 


Secondary 


It  consists  simply  of  carbon.  It  bums,  and  is  perfectly  consumed  at  a  temperature 
of  lA^  Wedgwood,  producing  carbonic  acid  gas.  It  is  not  acted  upon  by  acids  or 
aUodies.    Exhibits  vitreous  electricity  when  rubbed.    Some  specimens,  exposed  to 
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the  light  of  the  sun  for  a  short  time,  give  out  light  when  carried  into  a  dark  place. 
Ii  possesses  the  power  of  refracting  light  to  a  very  high  degree. 

Ob8.  It  is,  as  yet,  uncertain  what  rock  is  the  original  repository  of  this  predooi 
stone.  It  has  been  found  in  India  in  a  species  uf  conglomerate,  composed  of  rounded 
silicious  pebbles,  quartz,  chalcedony,  dz:c.,  cemented  by  a  kind  of  fermginons  daj: 
and  in  Brazil,  in  a  very  similar  situation.  Diamonds  are  usually,  however,  wariMi 
out  from  loose  alluvial  soil.  It  has  been  of  late  reported,  that  diamonds  occur  in  the 
Uralian  mountains,  and  M.  Parrot  describes  them  (Mem.  de  V  Ac.  Imp.  de  St.  F»- 
tersbourg,  iii.  21,  1835)  as  occuring  under  the  forms  represented  in  fig.  90.  Tva 
that  he  examined  contained  small  black  uncrystallized  particles  in  fissures,  which  he 
supposes  to  be  vegetable  carbon.  This  rather  favors  the  hypothesis  of  their  vegeta- 
ble origin.  Dr.  Brewster  was  led  bv  the  effects  of  the  diamond  in  polarizing  liaht, 
the  cavities  it  often  contains,  and  the  nature  of  its  matrix  in  India  and  etse> 
where,  to  advance  this  opinion  in  the  Lond.  and  Edin.  Jour.  Oct.  1835,  in  which  he 
supposes,  "  that  the  diamond  originates  like  amber  from  the  consolidation  of,  per- 
haps, vegetable  matter,  which  gradually  acquires  a  crystalline  form,  from  the  influ- 
ence of  time  and  the  slow  action  of  corpuscular  forces." 

In  India,  the  diamond  is  met  with  in  .the  district  between  Gk)lconda  and  Masoli- 
patam ;  near  Parma,  in  Bundelcund,  where  some  of  the  most  magnificent  speci- 
mens have  been  found ;  also  on  the  Mahanuddy,  near  Ellore.  The  locality  on  the 
island  of  Borneo,  is  at  Pontiana.  In  Brazil,  the  diamond  grounds  are  comprised 
within  the  district  of  Minas  Greraes.  The  river  Gunil,  in  the  province  of  Comtaa- 
tine,  in  Africa,  is  reported  to  have  afforded  some  diamonds.  The  diamond  has  not 
hitherto  been  found  in  the  United  States.  The  late  report  of  the  discovery  of  one 
in  North  Carolina,  weighing  one  and  a  half  carats,  requires  confirmation. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Taver- 
nier,  as  in  possession  of  the  Great  Mogul.  It  weighed,  originally,  900  carats,  or 
3769*3  grains,  but  was  reduced  by  cutting  to  861  grains.  It  has  the  form  and  size  of 
a  half  hen's  egg.  It  was  found  in  1550,  in  the  mine  of  Colone.  The  diamond,  which 
formed  the  eye  of  a  Braminican  idol  and  was  purchased  by  the  Empress  Catharine 
II.  of  Russia,  from  a  French  grenadier,  who  had  stolen  it,  weighs  193  carats,  and  ii 
as  large  as  a  pigeon's  egg.  The  Pitt  or  regent  diamond  is  of  less  size,  it  weighing 
but  136*25  carats  or  419i  grains,  but  on  account  of  its  unblemished  transparency  and 
color,  it  is  considered  the  most  splendid  of  Indian  diamonds.  It  was  sold  to  the 
Duke  of  Orleans,  by  Mr.  Pitt,  an  English  gentleman,  who  was  governor  of  Benooksi, 
in  Sumatra,  for  X130,000.  It  is  cut  in  the  form  of  a  brilliant,  and  is  estimated  at 
JC125,000.  Napoleon  placed  it  in  the  hilt  of  his  sword  of  state.  The  Rajah  of  Blal- 
tan  has  in  his  possession  a  diamond  from  Borneo,  weighing  367  carats.  The  miaei 
of  Brazil  were  not  known  to  afford  diamonds,  till  the  commencement  of  the  18lh 
century.  The  crystals  they  yield  are  seldom  large.  Maure  mentions  one  of  190 
carats,  but  they  rarely  exceed  18  or  90.  The  famous  diamond,  weighing  1^0  cartis, 
belonging  to  the  emperor  of  Brazil,  is  supposed  to  be  a  topaz. 

Colorless  diamonos  are  the  most  highly  esteemed.  When  cut  and  poluhed,  a 
diamond  weighing  one  carat  is  valued  at  £S\  and  the  value  of  others  is  calcula- 
ted bv  multiplying  the  square  of  the  weight  in  carats  by  8.  The  value  of  large  dia- 
monds increases,  however,  at  a  much  more  rapid  rate.  The  grinding  and  cutting  of 
diamonds  is  done  entirely  by  the  hand,  and  is  accomplished  principally  by  the  mutual 
friction  of  two  specimens,  assisted  by  the  powder  of  the  diamond.  This  method  was 
first  discovered  m  1456,  by  Louis  Berquen,  a  citizen  of  Bruges.  Previous  to  hit 
time,  the  diamond  was  known  only  in  its  native  uncut  state. 

The  diamond,  besides  its  use  as  an  ornament,  is  exceedingly  valuable  for  the  pu^ 
poses  of  engraving  and  cutting  glass.  The  curvature  of  the  crystalline  faces,  much 
improves  it  for  this  purpose.  The  edges  obtained  by  cleavage,  or  formed  by  the  lapi- 
dary, are  comparatively  quite  ineffectual  in  their  cutting  powers,  and  are  never  set 
for  the  glazier. 

The  term  Adamas,  was  applied  by  the  ancients  to  several  minerals  differing  muck 
in  their  physical  qualities.  A  few  of  these  are  quartz,  specular  iron  ore,  emery,  and 
other  substances  of  rather  high  degrees  of  hardness,  which  cannot  now  be  identified. 
It  is  doubtful  whether  Pliny  had  any  acquaintance  with  the  real  diamond. 
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TOPAZ.    ToPAntn  rbomkcu*. 

FltauUr  Topu,  Jir.  UDd  J  PlaosUleua  at  Alunlii*,  T\rm.  Ptarnllle,  Pjmplijallu,  Kr<uir. 
PfMlu.  Beharliiua  Baiyl.  BcbotUu.  BeboriuOfar  BaiU,  W.  BUIC*  FluiMs  AIubIdsom,  Ata- 
■IH  PJuaitg  BtlkHH,  a. 

390.  Primary  form  :  a  right  rhombic  prisni;  M :  M-124°  19*. 
Secondary  forms : 


/V^ 

Ar 

^>x 

« 

k  .^^ 

M 

u 

/' 

M :  o=lW  24i',  e :  e  (adjacent  planes)  =86°  62',  M  :  e=135''  ZTi*, 
e :  frslil*  7',  M :  e'=124°  7',  e :  e'=l49'>  38',  M  :  e''=H6''  56',  e"  : 
«^=155'>  37',  P  :  a=137°  29',  P :  a'-117°  47',  C  :  0=1310  4/^  p  .  ^/^ 
138°  Sfr.  Cleavage  parallel  to  P  highly  perfect.  Imperfect  crys- 
tallizationa :  structure  columnar — particles  thin,  long,  and  slightly 
coherent — lateral  surfaces  longitudanally  striated;  granular — par- 
ticles of  various  sizes. 

H.=8.  G.=3-4— 3-6.  Lustre  vitreous.  Streak  white.  Color 
yeltonr,  white,  green,  blue ;  pale.  Transparent — subtranslucent. 
Fracture  subconchoidal,  uneven. 

According  10  Berzelius,  (Afltandlingar,  iv.  336,)  its  differeni  varieties  consist  of 

SilllA  3434  ^-36  ^43 

AltUDiiia  57*45 

Plnoric  Acid  7-75=d9-44. 

Il  is  infusibli:  alone,  on  charcoal,  before  Ibe  blowpipe,  but  wben  strongly  healed 
Ae  (kcea  of  crystallization  ire  covered  with  small  blisters,  which  crack  as  sood  as 
fimned.  Some  varieties  assnme  a  wine-yellow  or  pink  tinge  when  heated.  With 
borax  it  alowljr  forms  a  diaphanous  glass.  When  palverized  il  changes  to  green 
lb  blue  solation  of  violets.     Most  topazes  bivome  electric  by  heal,  and,  if  botli  ler- 


inly 


■nd  forming  masses  imbedded  in  quartz.  The  physalile  or  pyropi^saliU  of  Hisinger, 
b  a  coarse,  nearly  opaque  variety,  found  in  yellowish  while  crystals  of  considera- 
ble dimeDsions.    Tbis  variety  intumesces  when  heated,  and  lience  its  name  from 

Topaz  is  confined  to  primitive  regions,  and  commonly  occurs  in  granite,  i '- 
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Fine  topazes  are  brought  from  the  Uralian  and  Altai  mountains,  Siberia,  and  from 
Kamschatka,  where  ihey  occur  of  green  and  blue  colors.    In  Brazil  they  are  found 
of  a  deep  yellow  color,  either  in  veins  or  nests  in  lithomarge,  or  in  loose  crj'sials  oi 
pebbles.    Magnificent  cn'stals  of  a  sky  blue  color,  have  been  obtained  in  the  district 
of  Caimgorum,  in  Aberdeenshire.    Jameson  mentions  a  crystal  from  this  locality, 
which  weighed  nineteen  ounces.    The  tin  mines  of  Schlaggenwald,  Zinnwald,  ami 
Ehrenfriedcrsdorf  in  Bohemia,  Si.  Michael's  Mount  in  Cornwall,  &c.,  afford  smaller 
crystals.    In  the  Mourne  mountains  it  occurs  in  small  limpid  crystals,  associated 
with  beryl,  albite,  and  mica,  in  the  drusy  cavities  of  granite.    The  physalite  varietj 
occurs  in  crystals  of  immensf^  size,  at  Finbo,  Sweden,  in  a  granite  quarry,  and  at 
Broddbo,  in  a  boulder.     A  well  defined  crystal  from  this  locality,  in  the  possession  of 
the  College  of  Mines  of  Stockholm,  weighs  eighty  pounds.    Alienberg,  in  Saxony, is 
theprincipal  locality  of  pycnite.     It  is  there  associated  with  quartz  and  mica. 

Trumbull,  Conn.,  contains  the  only  known  locality  of  this  species  in  the  United 
States.  It  seldom  affords  fine  transparent  crystals,  except  of  a  very  small  size.  These 
are  usually  white;  occasionally  with  a  tinge  of  green  or  yellow.  The  large  coar«e 
cr}'s:als  sometimes  attain  a  diameter  of  several  inches,  (rarely  six  or  .seven,)  butihejr 
are  deficient  in  lustre,  usually  of  a  dull  yellow  color,  though  occasionally  white,  and 
oAen  are  nearly  o|>aque.  They  sometimes  present  a  few  terminating  planes  of  cm- 
tallization,  in  addition  to  the  lateral  faces.  They  are  associated  with  magnetic  py- 
rites, mica,  and  the  chlorophane  variety  of  fluor ;  aJso  rarely  with  wolfram  andtong- 
state  of  lime. 

Topaz  is  employed  in  jewelrj',  and  for  this  purpose  its  color  is  often  altered  by 
heat.  The  variety  from  Brazil  assumes  a  pink  or  red  hue,  so  nearly  resembling  the 
Balas  ruby,  that  it  can  onlv  be  distinguished  by  the  facility  with  which  it  btHomes 
electric  by  friction.  The  finest  crj'stals  for  the  lapidar}'  are  brought  from  Minas 
Novas,  in  Brazil.  Frum  their  peculiar  limpidity,  they  are  sometimes  denominated 
gouitc  tVcau,  and  when  cut  with  facets  and  set  in  rings,  they  are  readily  mistaken, 
if  Wewed  by  daylight,  for  diamonds.  The  coarse  varieties  of  topaz  may  be  employed 
as  a  subsiitiue  tor  emery  in  grinding  and  polishing  hard  substances. 

The  ancient  rord^iay  was  found  on  an  island  in  the  Red  Sea,  which  was  often  sur- 
rounded with  ios;,  and  therefore  difficult  to  find.  It  was  hence  named  from  nnjif,  t^ 
seek.  This  name,  like  most  of  the  mineralogical  terms  of  the  ancients,  was  applied 
to  several  distinct  species.  Pliny  describes  a  statute  of  Arsinoe,  the  wife  of  Ptolemy 
Philadelphus,  fnur  cubits  high,  which  was  made  of  roxml^iow.  or  topaz,  but  eridently 
not  the  topaz  of  the  present  day,  nor  chrysolite,  which  has  been  supposed  to  be  the 
ancient  topaz.  It  ha.>  been  conjectured  that  it  wai>  a  ja>per  or  agate ;  others  hare 
imagined  it  to  be  prase,  or  chrysopra.se. 


FORSTERITE.    Topazius  Vescvunxs. 


I^f.    Ann.  Phi].  Sd  Mrieis  VII.  61 . 


391.    Primary   form:   a    right    rhombic 

Srism  ;  M  :  M=12S^  bA\  Secondary  form  : 
_  I :  e=142-  54^  P  :  e=127°  6^  e  :  e=  (adjacent 
planes)  139°  14^  M  :  ?=115°  33'.  Cleavage 
perfect  and  easily  obtained  parallel  with  P. 

Scratclies  qnartz.  Lustre  vitreous,  splen- 
dent. Streak  white.  Colorless.  Translu- 
cent. 

It  contains,  according  to  Children.  Silica  and  Magnesia.  ^''' 

Oij.    This  species  was  first  noticed  by  Le\-y  in  small  crvstals,  accompanyiai  *^ 

qptaHttad  oliTMreen prroxene,  orm  Moimt  Vesuvins.    Its  angles  are  nearly  ideaii-  5i 

W  ^nh  IhOM  oTclUTSoberyl,  bat  i«a  cleavage  parallel  irtih  P  is  quite  peculiar. 
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CHRYSOLITE.    Chetmlitbus  rbctangvlus. 


c  Cbryioike,  Jirmd  J,   Ankjrimat  SOicate  of  Magiwria, 
ambvUte,  Saaunare.    KrIioliUi,  W. 


TlMi.   PflrMoC,  if.   OttrlM, 


«^ 


U        M  ^    H 


Primary  form :  a  right  rectangular  prism.  Secondary 
P  :  5=130°  27',  m  :  e=139o  33',  e  :  5=99° 
:  c=156o,  e  :  c=130o  2^.  m  :  c^ll4o  69^. 
lo-c  perfect  parallel  with  m.  Imperfect 
llizations :  structure  coarse  or  fine  gran- 
rgregated  in  irregular  spheroidal  masses, 
led  in  rocks. 

56—7.  G.=3-33— 3-5  ;  3-41  of  chryso- 
lidiuger ;  3-3386— 3-445  of  olivine,  Stro- 
;  3*3514  of  chrjrsolite,  Stromeyer.  LvrS- 
reous.  Streak  white.  Color  green,  of 
I  shades,   commonly  olive  green;  sometimes  inclining  to 

Transparent — translucent.     Fracture  conchoidal. 

erent  varieties  contain,  accordingto  Stromeyer  (PoggendorTs  Annalen,  iv. 
Walmstedt,  (Kongl.  Vet  Acad.  Handl.,  1824,  p.  259,} 


Chrysolite. 

Olivine. 

Olivine. 

Olivine 

39  73 

40-09 

38-48 

40-83 

eda                    5013 

50-49 

48-42 

47-74 

clron                  919 

8-17 

11-19 

1153 

of  Nickel             0*32 

0-37 

of  Manganese      0*09 

0-90 

034 

0-29 

Isa                        0*22 

019 

0-18 

trace 

99-68,  S. 


99-51,  S. 


98-61,  S. 


100-39,  W. 


wo  last  are  analyses  of  olivine  from  Siberian  meteoric  iron. 
elite  contains,  tnerefore,  an  atom  of  each  silica  and  magnesia,  with  a  varia- 
\Hitf  of  silicate  of  iron.    From  Mitscherlich's  experiments,  it  appears  that 
>f  iron,  and  silicate  of  ma^esia,  are  isomorphous. 

;  the  blowpipe  chrysolite  becomes  somewhat  darker,  but  does  not  fuse,  or 
ransparency.  With  borax  it  forms  a  green  transparent  glass.  The  color  of 
8  removed  by  nitric  acid,  the  acid  removing  the  iron,  its  coloring  ingredient. 
.18  double  refraction. 

Those  specimens  of  this  species,  which  are  perfectly  crystallized,  and  pre- 
:1lt  colors  and  high  degrees  of  transparency,  have  been  called  pre-eminently 
e  ;  while  imbedded  masses,  less  crj^Uine  in  their  structure,  and  inferior  in 
iphaneity  and  brightness  of  color,  have  been  distinguished  by  the  name 

erfeclly  crystallized  chrjrsolite  is  brought  from  Constantinople :  its  locality  is 
wn.  Less  distinct  crystallizations  occur  imbedded  in  lava,  at  Vesuvius  and 
>f  Boumon ;  imbedded  in  obsidian,  at  Real  del  Monte,  in  Mexico ;  among  sand 
llic,  in  Auvergne,  in  pale  green  transparent  crystals.  Olivine  is  more  abun« 
Jig  of  frequent  occurrence  in  basalt  and  lavas.  Crystals,  several  inches  in 
ccor  in  greenstone  at  Unkle,  near  Boma,  on  the  Rhine ;  spheroidal  masses  are 
1  at  Kapferstein,  in  Lower  St]nria;  and  at  Hecla  and  Vesuvius.  It  is  a  fre- 
gredient  of  meteoric  stones. 
le  is  commonly  very  fragile  and  often  filled  with  cavities,  and  is  therefore 

an  ornamental  stone.  Chrysolite,  also,  is  usually  too  much  intersected  by 
be  valued  as  a  gem ;  and  when  clear,  is  so  sofl  as  to  require  the  greatest  care 

its  polish. 

minerals  Chusite  and  Limbelite  of  Saussure,  from  the  volcanic  district  of 
rg,  appear  to  be  decomposed  Turieties  of  this  species. 
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tlyalosiderite  is  also  commonly  coasidered  a  Tariety  of  this  species.  Accordia^  lo 
Walchner,  ii  occurs  in  crystals  of  a  yellowish  or  reddish-brown  color  in  amjp>- 
loid,  in  the  Kaisersiuhl,  near  Sasbach,  in  Brisgau.  Its  crystals  are  flat  rectangular 
tables,  with  the  terminal  edges  deeply  replaced,  6 :  1^=99^  22',  6 :  6=77^  W,  bs 
streak  is  cinnamon-brown ;  internal  lustre  vitreous,  external  submetallic;  inbliiis- 
lucent.  H.=5'5.  G.=2'875.  It  is  composed,  according  to  Walchner,  of  tiiliea 
31-634,  Protoxyd  of  Iron  29-711,  Magnesia  32*403,  Alumina  2*211,  Procoxvd  of  Moh 
ganese  0*480,  Potash  2*788,  and  Chromium  a  trace^QQiKH.  Before  the  blowpipe  it 
becomes  black,  and  then  melts  into  a  black  bead,  which  is  attracted  by  the  magneL 
It  was  discovered  by  Walchner.  and  described  in  Schweigger's  Jahrbucb,  ix.  (B^ 
1823.     The  name  is  derived  from  ^X»f,  glass^  and  «<^f^(,  iron. 

The  word  chrysolite  is  derived  from  xp*'*^}  S^^t  ^'^'^  XfOof,  stone^  in  allusion  to  its 
color. 

LIGURITE.    Chrysolithus  obliciuus. 

393.  Primary  form  :  an  oblique  rhombic  prism  of  140°  and  40". 
H.  above  5.     G.=3-49.      Lustre  of  the  surface  of  fracture,  be- 
tween vitreous  and  resinous.    Streak  grayish-white.     Color  apple- 

freen,  sometimes  speckled  internally.     Transparent — translucent. 
^racttvre  uneven. 

It  contains  Silica  57  45,  Alumina  7*36,  Lime  25*30,  Magnesia  3*56,  Oxyd  of  IroD  S, 
Oxyd  of  Manganese  0-5=95-97,  Viviani. 

Ob«.  It  occurs  in  a  talcose  rock,  on  the  banks  of  the  Stura,  in  the  Apennines  of 
Liguria.    It  does  not  become  electric  by  heat,  or  by  friction. 

It  is  considered  a  superior  gem  to  chrysolite,  both  in  color,  hardness,  and  tza» 
parency. 

TAUTOLITE. 
Philosophical  Magazine,  new  teries,  HI. 396. 

394.  Primary  form  :  according  to  Mohs,  trimetric.  Cleavage 
only  in  traces. 

H.=6-5 — 7.  G.=3-865.  Lustre  vitreous.  Streak  gray.  Cohr 
velvet-black.  Opaque.  Fracture  conchoidal,  uneven.  Very 
brittle. 

Before  the  blowpipe  it  fuses  into  a  black  scoria,  attractable  by  the  magnet;  with 
borax  it  forms  a  clear  green  glass.  These  and  other  reactions  evince  thai  the  min^ 
ral  contains  silica,  protoxyd  of  iron,  magnesia,  and  alumina. 

OiM.  Occurs  in  the  volcanic  feldspathic  rocks,  in  the  vicinity  of  the  Laachar-see, 
near  Bonn,  on  the  Rhine.     It  was  first  distinguished  by  Breithaupt,  of  Freiberg. 

lOLITE.    Hyalus  bicolor. 

Prismatic-  (luartz,  M.     Dicliroite.    Pcliom.    Steinheilite.    Cordierite,  B.    Sappliire  d*cta.   Biii 

Fatilunitc. 

395.  Primary  form  :  a  rhombic  prism ;  M  : 
M=120^.  Secondary  form:  M  :  c-150o,  M  :  c 
120°.  Cleavage  parallel  to  P  and  c,  indistinct. 
Imperfect  crystallizations :  structure  granular, 
strongly  coherent ;  particles  distinguished  with 
difficulty. 

H.=7— 7-5.  G.=2-5969,  a  Greenland  speci- 
men,  Stromeyer ;  2-651 — 2-6643,  from  Haddam, 
Conn.,  Thomson.     Lustre  vitreous.     Streak  white.     Color  vari- 
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ODs  shades  of  blue,  generally  inclmin^  to  black  ;  often  deep  blue, 
if  viewed  in  the  direction  of  the  verUcal  axis,  and  brownish-yeU 
low,  or  yellowish-gray,  perpendicular  to  it.  TroDaparent — ^trant- 
iDceat.    Fraetwt  subconchoidal. 

It  contaioa,  according  to  Stromeyer  and  Tlioinsoii, 

Onwuluiil.  ?«llon,rr.  BndcDBtk.  Sulnblilu.            Hiddain,  Cobb. 

Silica                        49-170  4S3aS  4t)'SSS  U'G90 

Alumina                   31106  31706  31'Mia  98-7W 

Maiciiesla                11'4M  10157  15000  8-6W 

Lime                            0-896 

Protoxj-doflron       6-338  8316  1610  ll-5» 

Protoz.  MangaaMC    0037  0333  0-M3                     1 508 

Water                          I-9H  0595  1705                     

99-309, 8.  09-4S9,  S.  »tea,  T.         100-296,  T. 

At  a  high  heal  before  tile  blowpipe,  it  fuses  on  the  edges  into  a  bine  transparent 
glaa ;  wiih  borax  it  slovlj  fonns  a  clear  bead.     It  is  not  acted  an  bj  acids. 

Om.  loliie  is  met  with  at  Bodenmais,  in  Bavaria,  occasional]/  in  perfect  cryital- 
llntlons,  bat  Dsnaltr  misdve.  It  is  aaaoelaled  with  magnelic  pjriles.  The  varieir 
fW>in  Ihis  locality  has  been  called  ftlioM,  from  its  pecaliar  smukjr-blae  color,  from 
nliM.  It  occurs  in  quarti,  at  Ujordlersoak,  in  Qreenlatid;  in  rranite,  at  Cipe  de 
Oata,  in  Spain ;  at  Arendal,  in  Norway ;  at  Orrijerri,  In  Piurind ;  at  Tnnaberg, 
In  Sweden,  fcc.  Ceyion  affwds  a  iTaBsparent  variety,  in  small  rolled  masses,  of  an 
IntenK  bine  color.  At  Baddam,  Conn.,  11  Is  anoelated  with  garnet  and  antbophyl- 
llK  In  gneiss. 

n  is  occasionally  employed  as  an  ornamental  Mooe,  and  when  cnt,  exhibits  its 
diehroism,  or  different  colore,  in  different  dlT«ctloDs. 

The  name  iolilt,  is  derived  (h>m  iir,  a  violtt,  and  XiSk,  itoiu,  in  aJlusloD  to  iU 
color.  From  iw  properly  of  eihibiljng  diffetcnl  colors,  Bccordinft  lothe  dlreclioo  in 
which  it  was  viewed,  it  has  also  been  named  dickririU,  from  In,  tUnidU,  andji^,  ulor. 

A  mineral,  called  kydrmia  iotitt,  has  been  analj-zed  by  Bonsdorf,  (KoDg.  Vet. 
Acad,  Handl.  1927,  p.  157,)  which  conlaina  a  considerable  portion  of  water,  in  ad- 
dilion  to  ihe  constilnents  oi  iolife ;  its  conKlilnenTH  are  as  follows  :  Silica  4505,  Alu- 
mina 3005,  Magnesia  900,  Protoivd  of  Iron  6-30,  Water  10-60=100.  Il  occurs  In 
modified  six  sided  prisms,  foliated  parallel  with  the  base,  of  a  greenish -brown,  or 
dark  olive-green  color ;  It  presents  the  lustre  of  laic  on  its  surface  of  fracture,  but 
a  w«xr  Inslre  on  the  surface  of  the  plates ;  H.^'75.  Il  occurs  in  red  granite,  in 
the  neighborhood  of  Abo,  accompanied  by  a  liglu  bloisb-gray  iolite. 


AXINITE.     Hti 

396.  Primary  form  :  an  oblique 
rhomboidal  prism;  P  :  M=I34°  40*, 
P  :  T=115°  &,  M  :  T=135°  Icy. 
Secondary  farm :  M  :  ?=179°  20*, 
H  :  ?'=174"  40*.  P  :  e=143''  acy,  P : 
6=133^  ay,  P  :  o'=121°  SfV,  T  :  ?= 
147°  SB',  M  :  e"=135°  IS'.  Cleav- 
age indistincit  and  interrupted.  Im- 
perfect  crystallizations:  structure 
lamellar,  lomellse  commonly  a  little 
curved  ;  granular  structure  is  occa- 
sioDally  observed. 

H.-6-5— r.  G.=3-2n,  Haidin- 
ger ;  a  Cornish  specimen.     Lustre 
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highly  vitreous.  Streak  white.  ^  Color  clove-brown,  inclining  to 
plum-blue  and  pearl-gray ;  occasionally  green,  from  an  admixture 
of  chlorite ;  presents  different  colors  viewed  in  two  different  di- 
rections. Transparent — subtranslucent.  Fracture  conchoidal. 
Brittle. 

It  contains,  according  to  Vaaanelin  (Jour,  des  Mines,  No.  xxiii.  1)  and  Wieg^ 
man,  (Schweig.  Jour.  xxxiL  463,) 

SiUca 
Alumina 
Lime 
Magnesia 
Protoiyd  of  Iron 
Protoiyd  of  J  ' 
Boracic  Acid 

It  fuses  readily  before  the  blowpipe  with  intumescence,  into  a  dark-green  glis, 
which  is  blackened  in  the  oxydating  flame.    Heat  causes  electrical  excitement. 

Obs.  Axiuite  occurs  in  large  clove-brown  crystals,  remarkable  for  the  brilliancj 
of  their  lustre  and  perfection  of  form,  at  St.  Cristophe,  near  Bourg  d'  Oisans,  in 
Dauphiny,  where  it  is  associated  with  albite,  Prehnite,  and  quartz.  The  siWer 
mines  traversing  mica-slate,  at  Kongsberg,  afford  smaller  crystals.  It  also  occon 
with  hornblende,  or  magnetic  iron  ore,  at  Normark,  in  Sweden,  and  in  rather  com- 
plex crystals,  of  a  dark  color,  at  Botallack,  in  Cornwall ;  at  this  place  it  also  occur 
massive,  forming  a  peculiar  kind  of  rock,  with  garnet  and  turmaline.  It  i^  also  met 
with  at  Thum,  near  Ehrenfriedersdorf,  in  Saxony,  and  hence  has  been  called  Tftnatfr, 
and  Thummerstein.  Axinite  was  so  called  by  ^rsten,  on  account  of  the  acutenessof 
the  edges  of  its  cr]rstals,  or  their  resemblance  to  an  axe  or  hatchet,  from  *«{^  "* 
axe. 

Axinite  admits  of  a  high  polish,  but  is  deficient  in  delicacy  of  color. 
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dUARTZ.    Htalus  RBOMBOHEmtns. 


RhoDibobedral  Quartz,  M.  Flint.  Bi1«z.  Chalcedony.  Cacbolong.  Agaie.  Jatpnr.  Hahmmm. 
Cat'a  Bye.  Anieihjai.  Falae  Topaz.  Hnee  Qiiariz.  Prase.  Chryaopraaa.  CaniaJite.  Iioa  FItai. 
Heliotrope.    Eiaenklesel.    Berf-cryatal.    Kalzedoa. 

397.  Primary  form :  an  obtuse  rhombohedron  ;  R  :  R=94° 
15^  Secondary  forms :  fig.  124,  PL  II.,  from  Gouveraeur,  N. 
Y. ;  also  the  annexed  figures : 

1.  2. 


ClMaterilcld, 


Oonpoicana,  Bptte* 


HYALINE  A. 
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Fatrfidd,N.T. 


6. 


7. 


WblU  MU.,  N.  H. 


8. 


CbtmoQny. 


Ftlrfteld,  N.  Y. 
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R  :  a=141=  47',  R  :  a"=133^  44',  R  :  6^=151^  S',  R  :  </"(fig.  6,)= 
148-  40^.  Cleavaee  very  indistinct,  parallel  to  R  and  a.  Some- 
times obtainable  by  plunging  a  heated  crystal  into  cold  water. 
Compound  crystals: 


la 


PaiHkld.lf.Y. 

These  are  instances  of  postnatal  composition ;  they  are  of  fre- 
quent occurrence.  Imperfect  crystallizations  :  stalactitic  and 
mammillary  forms,  having  an  impalpably  granular  structure; 
coarse  columnar,  surface  crystalline ;  delicately  fibrous,  rare ; 
massive,  impalpable,  or  coarse  granular.  Pseudomorphs :  iwitMr 
tive  of  the  rhombohedron,  scalene  dodecahedrons,  and  hexagonal 
prisms  of  calcareous  spar — of  the  lenticular  crystals  of  gypsum— 
of  cubes  and  octahedrons  of  fluor  spar. 

H.=7.  G.=2  6413— 2-6541,  Beudant  ;  2-6701,  Hauy.  Lustn 
vitreous,  sometimes  inclining  to  resinous ;  splendent — nearly  dnlL 
Streak  white,  of  pure  varieues  ;  if  impure,  often  the  same  as  die 
color,  but  paler.  Color  white,  when  pure ;  often  various  shades 
of  yellow,  red,  brown,  green,  and  blue.  Transparent — opaque. 
Fracture  perfect  conchoidal — subconchoidal.  Tough — brittle- 
friable. 

The  pure  quartz  crystal  consists  entirely  of  silica.  Impure  varieties  contain  ▼•• 
liable  quaniiiies  of  iron,  alumina,  manganese,  or  nickel,  Ac.  Before  the  blowphWi 
per  se,  it  undersroes  no  change,  but  fuses  readily  with  carbonate  of  soda,  accompanied 
with  a  brisk  effervescence,  into  a  transparent  glass. 

No  mineral  specie?  assumes  a  greater  variety  of  characters,  both  as  respects  cotor, 
lustre,  and  diaphaneity,  than  the  one  under  consideration.  A  great  part  of  the  min- 
eralogy of  the  ancients  consisted  in  a  knowledge  of  some  forty  or  nfty  varieties  d 
this  species,  to  which  ihey  applied  distinct  names.  Many  of  their  terms,  and  alio 
others,  are  now  in  use,  and  therefore  require  an  explanation.  Bock  erysial  inclndei 
the  limpid  quartz.  Anutkptt  is  applied  to  a  bluish-violet  variety ;  its  color  is  doe  to 
the  presence  of  a  small  qnantitj  of  mADganese.    SmeJky  quartz  is  a  transparent,  or 
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tnnslacent  crystalline  variety,  having^  a  smoky  color.    Rote  quartz  is  a  rose-red,  trans- 
lacent,  massive  variety.    Aveiuurine  quartz  has  a  gray,  brown,  or  reddish  color,  and 
contains  intersjpersed  scales  of  mica,  producing,  when  polished,  a  spangle-like  appear- 
ance.   Prase  is  a  dark  leek-green,  massive  variety.    JF^trrugintna  qttartz  is  a  doll- 
yellow,  or  red,  opaque  variety ;  ofien  in  perfect  and  very  regiilar  cr^^ls.    FVUm  to- 
M2r,  or  Cairngorum  stone^  includes  light  yellow  transparent  crystals.    Milky  quartz 
nas  a  milk-white  color ;  it  is  called  greasy  quartz  when  its  lustre  is  oily.    Chaiced^nf 
is  a  translucent,  or  subcran.^lucent,  massive,  impalpably  granular  variety,  often  pre- 
senting imitative  shapes.    The  color  of  the  pure  chalcedony  is  white,  flesh-white,  or 
bluish  ;  when  of  other  colors  it  is  otherwise  designated.    Okrysoprase  is  a  leek-green 
traiL<:lucent  Chalcedony :  the  color  is  o\king  lo  a  small  quantity  of  nickel ;  Carnelian, 
a  clear  red,  or  yellowish-red,  sometimes  grayish,  translucent  variety.    Mtper  is  sub- 
translucent,  or  opaque,  and  may  be  either  brown,  yellow,  or  red,  and  is  sometimes  stri- 
ped— it  contains  several  per  cent,  of  ozyd  of  iron,  and  a  little  alumina.    CaVs  eye  is  a 
light  colored,  usually  greenish-gray,  (sometimes  yellow,  red,  or  brown,)  Chalcedony, 
containing  filaments  of  asbestus,  which  give  rise  to  an  opalescent  appearance  when 
the  stone  is  cut  en  cabocAon.    Plasma  is  of  a  dullish  green  color,  with  yellow  and 
whitish  dots,  and  a  glistening  lustre.    HeliMrope  has  a  deep  green  color,  and  con- 
tains interspersed  blood-red  spots.     Sard  is  deep  brownisn-red,  or  blood-red  by 
transmitted  light.      On-yx  is  composed  of  alternate  layers  of  brown  and  opaque- 
white  Chalcedony  ;  when  the  layers  consist  of  sard  and  milk-white  Chalcedony,  it 
is  called  sardtmyx ;  when  the  layers  are  composed  of  various  kinds  of  Chalcedony, 
and  variously  arranged,  usually  in  concentric  layers,  it  is  called  agate :  if  the  Chal- 
eedony  contains  dendrites  of  a  brown  or  green  color,  it  forms  the  Mocha  stone^ — so 


and  also  in  being  more  brittle ;  if  the  homstone  or  flint  exhibits  a  coarse  slaty  struc- 
ture, it  is  called  JUnty  slate :  a  ver^  tough  variety  of  flint,  opaque,  and  of  a  g^yisb, 
or  velvet-black  color,  has  been  disimguished  by  the  name  of  Lydian  stone^  tuuckstane^ 
or  batanite.  Float  sUme^  or  spongiform  quartz,  quartz  ructiiue,  of  Haiiy,  is  suffi- 
ciently light  to  swim  on  water ;  it  consists  of  intermingled  finres,  or  acicular  crys- 
tals, of  a  white  or  gray  color,  forming  a  spongy  or  porous  mass. 

duanz,  in  some  of  its  varieties,  occurs  in  almost  every  rock-stratum.  It  is  an 
essential  constituent  of  granite,  gneiss,  and  mica  slate,  arid  of  the  various  silicious 
conglomerates  and  sandstones  of  a  later  period.  It  also  forms  extensive  beds  in 
primitive  regions.  The  chalcedonic  varieties  occur  principally  in  the  vesicular 
cavities  of  trap,  or  basaltic  rocks.  Jasper  is  usually  found  as  a  rolled  pebble.  It 
also  occurs  in  limestone,  occupying  the  place  of  hornstone. 

Switzerland,  Dauphiny,  Piedmont,  the  Carrara  quarries,  and  numerous  other 
foreign  localities,  afibrd  fine  specimens  of  the  rock  crystal.  The  most  beautiful 
amethysts  are  brought  from  India,  Ceylon,  and  Persia,  where  they  occur  in  geudes, 
and  as  pebbles;  inferior  ^cimens  occur  in  Transylvania,  in  large  crvstalline 
groups ;  in  the  vicinity  of  Cork,  and  on  the  island  of  May,  in  Ireland.  The  false 
topaz  is  met  with  in  Brazil.  Rose  quartz  occurs  in  a  vein  of  manganese,  traversing 
the  granite  of  Rabensiein,  near  Zwiesel,  in  Bavaria.  Prase  is  fuund  in  the  iron 
mines  of  Breitenbrunn,  near  Schwa rtzenberg,  in  Saxony.  The  amygdaloids  of  Ice- 
land, and  the  Faroe  Islands,  afford  magnificent  specimens  of  Ckalr^dony;  also  Hut- 
tenberg  and  Loben,  in  Carinthia,  &c.  A  small  blue  variety,  in  hexahedral  crystals, 
rpsea£morphs  of  fluor,)  occurs  at  Treszytan,  in  Transylvania.  The  finest  came- 
hans  and  agates  are  found  in  Arabia,  India,  Surinam,  and  Saxony.  Perthshire,  and 
other  parts  of  Scotland,  aflbrd  smaller,  but  handsome  specimens.  Ckrysoprase  occurs 
at  Kosemutz,  in  Silesia.  AveiUurine  quartz,  at  Cape  de  Gata,  in  Spain.  Cat*s  eye,  in 
Ceylon,  the  coast  of  Malabar,  and  a].«o  in  the  Hartz.  Plasma^  in  India  and  Cnina, 
whence  it  is  usually  brought  in  the  form  of  beads.  Heliotrope,  in  Bucharia,  Tartary, 
Siberia,  and  the  island  of  Rum,  in  the  Hebrides.  FI/mU  stone,  in  the  chalk  forma- 
tion of  Merril  Montant,  near  Paris,  and  in  some  of  the  ComLsh  mines.  The  banks 
of  the  Nile  afford  the  Egyptian  jasper;  the  striped  jasper  is  met  with  in  Siberia, 
iSaxony,  and  Devonshire.  A  fine  yellow  jasper  is  found  at  Vourla,  bay  of  Smyrna, 
in  a  low  ridge  of  limestone,  to  the  right  of  the  watering  place,  between  the  harbor 
and  the  high  hills  that  commence  their  rise  about  a  mile  back.  It  is  here  associated 
with  a  beautiful  opal,  coarse  camelians,  chrysoprase,  and  homstone,  and  these  min- 
erals seem  to  occupy  in  the  limestone  the  place  of  hornstone,  which  is  found  in 
various  parts  of  the  adjoining  country,  and  also  at  Napoli  di  Romania,  in  Greece. 
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The  Plains  of  Arfiros  are  strewed  with  pd>ble8  of  red  jasper.  A  Taricty  of  ttni- 
stone  occurs  in  thin  layers  at  Villa  Rica,  remarkable  for  its  flexilrility,  owing  appa- 
rently to  the  dissemination  of  small  scales  of  mica  through  the  mass. 

The  black  limestone  of  Quebec  affords  fine  cr3rstals  of  quartaL  The  smoky  viriely 
is  obtained  in  large  crystallizations  in  Nova  Scotia.  In  tne  United  States,  Deamifal 
specimens  have  been  obtained  in  the  primitive  mountains  of  New  Hampshire  utd 
Vermont ;  but  they  are  rare.  Small  out  remarkably  clear  and  perfect  cryiMds  are 
found  in  various  parts  of  the  state  of  New  York.  At  Middlefield,  N.  Y..  on  thebiaki 
of  the  West  Canada  Co.,  they  occur  in  a  calciferous  saml  rock,  lying  loose  in  large 
cavities,  accompanied  with  a  loose  earth.  Several  hundred  crystals  are  often  obtained 
from  a  i^ingle  cavity  by  prying  open  the  rocks  where  fissured.  The  crjrstais  are  occa- 
sionally smoky,  and  often  contain  anthracite;  rarely  cavities  occur  filled  with  a  ilaid. 
They  vary  in  size  from  the  head  of  a  pin  to  a  length  of  four  or  six  inches.  Several  paiti 
of  the  adjoining  country  are  strewed  with  crys^s,  which  are  turned  up  and  expowd 
to  view  by  the  ploughman.  Fine  i>pecimens  of  drusy  quartz  are  obtained  at  the  same 
locality.  Qouvemeur,  N.  Y.,  afforos  splendid  dodecahedral  crystals,  similar  to  fig.  IM^ 
PI.  II.,  associated  with  an  iridescent  crystalUzed  specular  iron.  The^  vary  from  three 
quarters  to  two  inches  in  length,  and  commonly  present  prismatic  laces,  but  in  gen- 
eral, not  more  than  a  twentieth  or  sixteenth  of  an  inch  long.  Diamond  Island,  Lake 
George,  is  an  old  locality  of  quartz  crystals.  Small  unpolished  crystals,  nearly  per- 
fect rhombohedrons,  (fig.  1,)  occur  in  granite  at  Chesterfield,  Mass.  At  the  nolck 
of  the  White  mountains,  N.  H.,  and  at  the  locality  of  turmaline,  at  Paris,  Me.,  hand- 
some cr3rstals  of  brown  or  smoky  quartz  have  lieen  obtained.  Druses  of  quartz,  of  a 
delicate  apple-green  color,  occur  with  chrysoprase,  at  New  Fane,  Vt. ;  also  of  other 
colors  at  the  same  place. 

Rose  quartz  occurs  at  Acworth,  N.  H.,  Paris,  Me.,  and  Southbnry,  Conn.  Chal- 
cedony, carnelian,  and  agates,  occur  occasionally  in  the  trap  region  of  Connecticnt 
and  Massachusetts ;  more  abundandantly  in  the  trap  of  Lake  Superior,  and  also  ia 
rolled  masses  of  much  beauty,  particularly  at  Keweena  PoinL  The  same  loealitf 
affords  smoky  and  ameth3rstine  quartz.  Amethyst  occurs  also  at  the  Pic  Bay,  and  at 
Qargontwa.  Lake  Superior,  crystallized  in  trap ;  also  at  Bristol,  R.  I.,  and  occasioa- 
ally  throughout  the  trap  nrgion  of  Massachusetts  and  Connecticut.  Red  jitspcr  u 
found  in  pebbles  at  Saugus,  near  Boston,  and  on  the  banks  of  the  Hudson,  at  Troy^ 
yellow  jasper  occurs  with  Chalcedony,  at  Chester,  Mass. 

Pseudomorphs,  imitative  of  hexagonal  and  scalenohedral  crystals  of  calcareov 
spar,  occur  at  Williamsburg,  Mass. 

Quartz  crystals  occasionally  occur  of  an  enormous  size.  A  group  in  the  mnsma 
of  the  university  at  Naples,  weighs  nearly  half  a  ton.  A  crystal,  tielonging  to  Big. 
Rafelli,  of  Milan,  measures  three  and  a  quarter  feet  in  length,  and  five  and  a  half 
in  circumference,  and  is  estimated  at  eight  hundred  and  seventy  pounds;  another  at 
Paris  is  three  feet  in  diameter,  and  weighs  eight  cwt.  Crystals  oAen  exhibit 
very  beautiful  internal  iridescences,  owing  to  fissures  or  fractures.  This  effect  mar 
be  produced  artificially,  by  heating  the  crystal  nearly  to  redness  and  plunging  it,  while 
hot,  into  cold  water.  Foreign  substances  frequently  penetrate  or  thoroughly  per- 
meate crystals  of  quartz.  Iron  has  already  been  alluded  to  as  one  of  these  permet' 
ting  substances.  Chlorite  is  sometimes  so  thoroughly  intermingled,  that  the  crysiak 
appear  to  be  composed  entirely  of  this  material ;  their  hardness,  however,  shovs 
their  silicious  nature.  Anthracite,  asbestus,  actinolite,  rutile,  tunnaline,  silver, aai 
copper,  are  other  penetrating  substances. 

Specimens  containing  acicular  crystals  of  nitile,  are  often  very  beautiful.  But  tbc 
most  interesting  by  far  of  the  substances  contained  in  quartz,  are  the  fluids  which  oc- 
cupy small  cavities,  and  evince  their  presence  on  turning  the  specimens,  by  the  mo- 
tion of  the  accompanying  air  bubble,  like  the  bubble  in  a  spirit  level.  These  cavities 
are  sometimes  of  considerable  size.  Jacobson,  of  Copenhagen,  possesses  a  geode  of 
ouartz,  an  inch  and  a  quarter  long,  which  contains  at  least  half  a  cubic  inch  of 
fluid.  This  fluid  is  usually  water ;  but  occasionally  it  is  a  bituminous  fluid  resea- 
bling  naphtha.  Mr.  Allan  describes  a  crystal  of  amethyst  in  his  collection,  which 
contains  four  cavities  partially  filled  with  this  peculiar  fluid ;  at  a  temperature  of  83^ 
the  fluid  dilates  and  entirely  nils  all  the  cavities,  and  as  it  reappears  on  cooling,  aa 
ebullition  is  apparent. 

A  very  peculiar  gelatinous  substance,  appearing  to  be  silica  in  solution,  has  been 
observed  on  breaking  open  geodes ;  and  the  production  of  a  species  of  Chalcedony 
from  the  subsequent  evaporation  has  also  been  noticed.  But  the  nature  of  the  sol- 
vent of  silica  is  not  yet  fully  ascertained.    It  is,  however,  held  in  solution  in  the  hot 
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waters  of  the  Gkysers  of  Iceland,  whose  solvent  power  is  supposed  to  be  due  to  the 

Presence  of  a  small  quantity  of  an  alkali,  and  its  hip^h  temperature.    The  Geysers 
Bive  covered  the  part  of  Iceland  in  their  vicinity,  with  a  silicious  sinter. 

Several  of  the  varieties  of  this  species  have  long  been  employed  in  jewelry.  The 
Mmetkyst  has  always  been  valued  ait  a  eem  of  great  beauty.  Like  most  other  stones, 
it  is  less  brilliant  by  candle  light,  ana  at  all  times  appears  to  best  advantage,  when 
surrounded  with  pearls  and  set  in  gold.  The  color  or  the  ameth3rst  is  often  irregu- 
larly diffused,  as  is  well  described  by  Pliny,  "  ad  viciniam  crjrstalli  descendet  ami- 
cante  purpuras  defectu," — purple,  gradually  fading  into  white.  It  was  called  ame- 
tkyst^  •niBocrtf  on  account  of  its  pretended  preservative  powers  against  intoxication, 
from  c,  nvt^  and  /ic^w,  to  inloxicaU.  This  is  not,  however,  the  only  amethyst  of  the 
ancients.  The  violet  colored  sapphire,  the  viofet  nuor  spar,  (scalpturis  fhciles,  Plin.^ 
easily  graven^)  and  some  other  purple  species,  were  designated  by  the  same  name ; 
it  has  also  been  supposed,  that  garnet  came  under  the  same  denomination. 

On  account  of  tne  arrangement  of  the  colors  of  the  onyx  in  layers,  it  is  well 
adapted  for  the  formation  of  cameos,  and  was  the  material  formerly  empWed  for  this 
purpose.  The  most  noted  of  the  ancient  cameos,  is  the  Maniuan  vase  at  Brunswick. 
It  was  cut  from  a  single  stone,  and  has  the  form  of  a  cream  pot,  about  seven  inches 
high  and  two  and  a  half  broad  j  on  its  outside,  which  is  of  a  orown  color,  there  are 
white  and  yellow  groui^  of  raised  figures,  representing  Ceres  and  Triptolemus  in 
search  of  Proserpine.  The  Museo  Borbonico,  at  Naples,  contains  an  onyx  measur- 
ing eleven  inches  by  nine,  representing  the  apotheosis  of  Augustus,  and  another,  ex- 
hibiting the  { pDiheosis  of  Ptolemy  on  one  side,  and  the  head  of  Medusa  on  the  other ; 
both  are  splendid  specimens  of  the  art,  and  the  former  is  supposed  to  be  the  largest  in 
existence. 

The  camelian  (sarda  of  Pliny)  receives  a  fine  polish,  and  is  often  rich  in  color ; 
but  is  too  common  to  be  highly  valued.  When  first  obtained  from  the  rock  in  which 
they  occur,  they  are  usually  gray ;  they  receive  their  fine  colors  from  an  exposure  of 
■everal  weeks  to  the  sun's  rays,  and  a  subsequent  heating  in  earthen  pots.  Agates 
(achates  of  the  ancients)  are  very  varied  in  their  colors,  and  in  the  disposition  of 
them.  When  arranged  in  zigzag  parallel  lines,  the  polished  specimen  presents  de- 
lineations resembling  a  fortification;  this  variety  is  cadled  the  fortification  agate. 
The  Scotch  pebble  is  usually  of  this  kind.  The  colors  of  this  stone  are  ren- 
dered more  obvious  by  boiling  it  in  oil,  and  afterwards  in  sulphuric  acid ;  the  latter 
carbonizes  the  oil  absorbed  by  the  apparently  porous  layers,  and  thus  increases 
the  contrast  of  the  different  colors.  Agate  are  often  made  into  mortars  for  chem- 
ical and  pharmaceutical  preparations,  and  according  to  Pliny,  it  was  employed  for 
the  same  purpose  by  the  physicians  of  his  day.  In  Germany  it  is  made  into  cups 
and  plates.  The  royal  collection  at  Dresden  contains  a  table  service  of  Grcrman 
agate ;  and  at  Vienna,  in  the  imperial  cabinet,  there  is  an  oval  dish  22  inches  in 
loigth,  formed  from  a  single  stone.  The  agate,  or  achaUs  of  the  Greeks,  was  so 
ealled  from  the  river  Achates,  in  Sicily,  whence,  according  to  Theophrastus,  these 
•tones  were  originally  brought.  Inspackates  corresponded  to  our  jasper  agate ;  Sard- 
mekaies  eontaindl  layers  of  the  sard,  or  camelian  ;  DendrachaUs  (from  3cv^v,  a  tree^ 
and  achates^  was  our  moss  agate ;  HamachaUs  (from  ic/ic,  blood,  and  achates)  was  an 
agate,  sprinkled  with  spots  of  red  jasper. 

The  jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  vases,  boxes, 
knife-handles,  &c.  It  is  also  extensively  used  in  the  manufacture  of  Florentine  mo- 
saics. The  iaspis  of  the  ancients,  whence  our  word  jasper  is  derived,  appears  to 
have  included  only  the  green  or  blue  colored  variety,  together  with  some  other  stones, 
not  of  the  jasper  kind.  Quartz  is  a  necessary  ingredient  in  the  manufacture  of  glass 
and  porcelain,  and  is  also  employed  in  the  smelting  of  ores,  particularly  copper,  and 
in  otner  metallurgical  operations.  With  lime  it  forms  mortar.  Its  use  in  the  state 
of  flint  is  well  known. 

Porcelain  jasper  is  sometimes  referred  to  this  species.    It  is,  however,  merely  a 
clay,  indurated  by  heat.    It  f\ises  readily,  and  is  thus  distinct  from  quartz.    It  occurs 
Carlsbad,  in  Bohemia. 
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r  scmctuie :  small  miiform  and  atalac- 
!  sa»k  iz»i  ATr?  ::±er»e  coocrecioiis.     PKudomorphs  imita- 
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M=r-? — r-7i  G.=2^> — 3^21.  LmHre  ritreoas,  frequently  sub- 
due. LZfi  roknr  :z>:'^."'g  Ci>  nesmoosL  and  sometinies  to  pearly. 
0*iir  vii;ie.  yeiiow.  red,  brown,  gTeen,  gray,  gen- 
iork  m«xs  arae  from  faieign  admixtaies.  Some  spe- 
iis^'-iri  fxii'rr:  i  r?:i:  ^Ixj  rfcotor?:  ochm  present  different  colon 
nr  7tfLr:k:af*i  i^ifi  rsoKCeii  Ix^fai.     The  play  of  colors  is  destroyed 
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^  iroB.  alomina,  lime,  and  ctrboi. 
mdilr.  eim  oat  witer,  tii 
EB  A.«9eqoeBeeor  the  iron  thej  comaiB. 
rv  ••— .-stiwr  rmi^  f xl&tj:^  i  iej?.-3Ds->  Snxxfvl  pbr  of  cdon.  FSrt  opml,  or  gin^d^ 
ir-Mfnis  ?f-.pt  t'».-j«:a--«  uii  ?>fO."«-  ::a».  Ctmm*  ■  fp«;.  and  jmi-fpc/,  are  coa- 
ictt  -X7x-*^tfs  i«:i;  -Tt.:?.rrp-y  :3^  rcujfjrgairg  cf  :be  precioQs  or  fire  opal ;  ther  are  dis- 
::x;^L:^<Il^^  T^in  .ne  ucuci'  rr  tss^Vr  i»«e-^w<>  cc  sazscarencr  and  hiiiire.  BJdrapUm 
>  1  -xj-»*-  .1  .xTiL  -wi-i:-!  t*  i.-ic  rmisca'fE"^  id  biw^aes  »  Vben  immersed' in  water. 
,'iL :  .^"w,  y  :»f«r-T  .-ra«iitf.  jlki  :c  i  r«-r,>fiiir  :t  K:2ts^vhiie  color;  it  adheres  lo 
I^:  LUiTw  LMz  ."jiiroJis^  A  sstL  ^rj/c  :i  i.zmsjt.  I:  is  ckeelr allied  to,  andoAa 
n^vx-oii*!  'V'lj  i^r^.-cdimie  AM..jtf.  oc  -V>  "  >-'i  ^^cjs.  occurs  in  small  renilm 
>^Tr— luu..  smi  .v-:jsicoj^y  sajircrcr  $£a^«es.  ei;^r  coiorieas  or  vhite.  Jlfnn^ii 
X  ^''-  «-t  vtiz  .Tnk^x  '':irM<CT  .v(rK:r.sr  :n  cvcpact  reniibnn  masses^  oceasionallf 
7i-r*n  v:^  i  '^a.T  s^p.TLTf.  Onu  jtumt'  rvrc^os  sereral  per  rem.  of  iron,  and  is  tk 
iiJ-t.^:*,'  1  L>  ?«*:.■•?*  :c  -^  J^isc*:  ia  :i.if  preceding.  Stiicisms  simUr  is  a  loose s- 
X'.oi>  ic^-^*i^v.\^rroso?'i  Vr'iirf  Gcrser*  c:  Iceland,  vhere  it  presents  porous att- 
ii  .rr. -«:  "t^r-:u7<  :i  z  ,5:  w-r-T  .it-.  a>;  jo: a^iocAl It  compact  concretions.  Pemri  tnr 
*^  :r  V.  ^.i.  .xr-T-^  ir  nw  caT^^-s  ct  T-^C-can-.i:  mij.  in  smcuih  and  shining  globalir 
4.1C  xx.-  ,0.0.  ii.&s!««^s  v^:^  2^Tt  a  ivfATir  lascre.     WMd  tfml  has  a  peciuiarli;' 

0*w<  xVii.:  .v*^2r^  •-?  ^acct  iTTvrssar  reisB  in  porphrTT:  also  in  the  Tesicular  caTh 
vv^  ,*i  iar:-i»it«.*'»is  OvTCMik'c  -.'ol  ixvrar?  in  limestone,  with  homssone.  Menilitt 
^  IK*.  «-  (  T  .-  ulKav.  Sctse  T^rMCHs  are  loQud  with  cralcna  and  Uende^  in  metal- 
".:- •,*•-.■<&  T-*.  7.-5.     ?:  jLsc  .v,-z?w*  ii*  is^^rior  of  fossils  in  sandstone. 

Tie  •,-.'^;x'.js  .xNL  .xvr.?5  :=  w»cpferTT  at  Cienreniiza.  near  Cashao,  in  Hungary, 
jtTc  i:  1.5 -J.'  j.-s  J  r  .-K  :t  H.-^ftinn^  ^.  A  Fin?  opal  is  broQirfat  from  Zimapan,  in 
M,\  .■'..  i..i  ^  v.  .:<  Fi-.v  Islia^is,  The  oomiaon  of.al  ex !:<«$  abundantly  in  Hub* 
j?i:i  :t  r/.-.v  :.-f  .J  V  Lv  Gii;:-*'  Cansewar.  and  ihe  Hebrides.  A  very  beautifnl 
^:iiT>^:^  ^ns  >f<f-*.  .-^t«-n  cc  hr  :hc  aa^^r  viihin  a  half  niiie,  and  to  the  southwest  of  the 


H  „:5^rr  A5:rij  a  so  •iie  hvdrv>phane.  The  Giants'  Caasewav  produces  small  masstf 
^rM':£:K:rf  sfrcuattis  cork,  which,  though  opaque,  become  translucent  on  immersioa 
Oachx^IoniC  occurs  in  loose  masses  on  the  river  Cach,  in  Bucharia,  whence 
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S:s  rva'.rM'     HtaM^f  tvcurs  in  amrgdaloid  at  Schemniiz,  in  Hungarv,  and  in  clink- 
sTv'Cir  a:  \\'Al;sch.  in  Bohemia.    Menilite  is  found  imbedded  in  adhesive  slate,  at 
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Menil  Montant,  near  Paris.  Wood  opal  forms  lai^e  trees  in  the  pumice  conglome- 
rates of  Saiba,  near  Neusohl,  and  Kremnitz,  in  Flungary,  in  Faroe,  and  other  trap 
conntries.  In  Van  Dieman's  Land,  forty  miles  above  Hobart  town,  on  the  river 
Derwent,  it  is  said  to  occur  in  large  trunks.  A  magnificent  specimen  in  the  Liver- 
pool Museum,  from  this  locality,  weighs  between  two  and  three  hundred  pounds. 

Hyalite  is  the  only  variety  of  this  species  which  has  been  discovered  in  the  United 
States.  It  occurs  in  St.  Lawrence  Co.,  N.  Y. ;  also  in  Burke  and  Scriven  Cos., 
Georgia.  At  the  latter  place  it  lines  cavities:  in  a  silicious  shell-ruck.  The  Suanna 
spring,  in  Florida,  affords  small  quantities  of  the  siilicious  tinier. 

The  precious  opal,  when  large,  and  exhibiting  its  peculiar  play  of  colors  in  Per- 
fection, is  a  gem  of  con.siderable  value.  It  is  cut  with  a  convex  surface.  The 
largest  mass  of  which  we  have  any  knowledge,  is  in  the  imperial  cabinet  of  Vienna; 
it  has  almost  the  size  of  a  man's  fist,  and  weighs  17  ounces,  but  contains  numerous  fis- 
sures, and  is  not  entirely  disengaged  from  the  matrix.  This  stone  was  employed  as 
an  ornament  among  the  Greeks  and  Romans,  and  was  called  opalus ;  also  paderos, 
««i^ff«€,  in  allusion  to  its  color  and  lustre,  as  expressed  in  the  Orphic  poem,  i^tprvB 
riftxta  y^  vmii^,  "  having  the  delicate  complexion  of  a  lovely  youth  ;"*  an  admirable, 
though  poetical  description  of  some  varieties  of  opal. 


OBSIDIAN.    Hyalcs  Vdlcini. 

Empsrrodoz  Quartz,  M.    Indtrlsible  Quarts,  Fusible  Quartz,  J.    Peartptnne— Pltchfltofip.    Pumice. 
Marekaoite.   Pectialein,  Perlsteiij,  Biniiieio  nf  the  Oermans.  Petroallez  realniie.  FeliUpaib  reiinile,  U, 

399.  No  regular  forms  or  cleava^. 

H.=6 — 7.  G.=2'396,  obsidian  from  Iceland;  2'212,  pitchstone 
from  Meisser.  Lustre  vitreous — pearly.  Streak  white — grayish 
white.  Color  black,  brown,  red,  green,  gray,  while ;  none  bright. 
Subtransparent — subtranslucent.     Fracture  conchoidal. 

The  species  obsidian  has  been  distributed  into  the  four  so  called  species,  obsidian, 
pUchstonef  prarlstone^  and  pumice.  Obsidian  more  nearly  resembles  glass  in  its  ap- 
pearance, and  is  often  called  volcanic  glass.  Ritchst^ne  has  a  resinous  lustre  and  a 
af^nteiy  fracture.  Its  colors  are  principally  browu,  green,  or  red.  It  presents  fre- 
quent transitions  into  obsidian  on  one  side  and  pearlstone  on  the  other.  Pcarlstone 
lk  a  gray  variety  with  a  pearly  lastre  ;  it  occurs  in  rounded  balls,  one  to  two  inches 
in  diameter,  usually  composed  of  thin  concentric  lamina*,  and  often  containing,  as  a 
nucleus,  a  grain  of  obsidian.  Pumice  is  a  vesicular  obsidian.  It  occasionally  pre- 
sents a  fibrous  structure,  and  its  filaments  have  a  peculiar  silky  lustre ;  at  other 
times  it  has  a  more  delicately  glassy  texture.  Its  vesicular  structure  renders  it  buoy- 
ant for  a  time  on  water.  ]S/farekanite  \s  a  peculiar  pearl-gray  translucent  variety, 
tram  Marekan  in  Kamschatka.  a  t^         , 

Obsidian  contains,  according  to  Berth ier,  Thomson,  and  Descotils, 

Obaiilian.  Pit.  from  Arran.    do.  from  Saxony.     Petirl^tone.  OlwIdlBn. 

Silica  69  46  63  500  73100  70-400  72-0 

Protox.  Iron          2-60  3  796  0864  4384  2-0 

Alumina  260  12-736  13-560  11600  125 

Soda                      508  6220  6320                 100 

Pota*h                  712                 5  200  — 

Lime                     7-54  4260  1484  3000  — 

Water                   300                 4724  4280  - 

Bftagnesia             2-60  volatile,  8D00                — 

100 00,  B.         98  512,  T.       100  052,  T.         98  864,  T.       965,  D. 

These  varieties  fuse  with  more  or  less  fkcility  before  the  blowpipe,  into  a  vesicular 
gla»  of  a  white  or  gray  color. 


♦  Moore's  Ancient  Mineralogy,  p.  153. 
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Om.  The  several  varieties  of  this  species  generally  occur  in  roeks  of  igncMi 
origin.  They  occasionally  form  the  jiste  of  porphyries.  They  have  also  ben 
olKerved  forming  beds  or  irregular  veins  in  sandstone.  Pumice  Is  a  product  of 
modem  volcanoes. 

Obsidian  occurs  in  Iceland,  the  Lipari  Islands,  I<tland  of  Milo,  and  other  islaadi 
in  the  Archipelago;  also  at  Ascension,  Tenerifie,  in  Siberia,  and  Mexica  The 
hills  around  the  valley  of  Tiibisch,  near  Meissen,  in  Saxony,  afibrd  abimdaailf 
the  pitchstone  variety ;  at  Arran,  in  the  Isle  of  Man,  it  forms  extensive  beds  in  gruh 
ite,  and  contains,  according  to  Knox,  2  per  cent,  of  bitnmen.  This  bitumen  is  dnna 
ofl'  by  heat,  and  the  pitchstone  transformed  into  a  vesicular  glass.  It  occurs  alio  at 
Newry,  County  Down,  Irel.,  in  smooth  lamellar  concretions,  of  a  mountain  or  leek- 
green  color.  Fearlstone  forms  extensive  beds  in  Hungary,  between  Tokay  and  Ke- 
resztur,  at  OlashuUe,  near  Schemnitz,  and  elsewhere ;  also  in  Iceland,  Snain,  aid 
Mexico.  Pumi'^e  forms  a  hill  eight  hundred  or  one  thousand  feet  in  height,  on  the 
island  of  Lipari,  termed  from  its  scanty  vegetation  and  peculiar  whiteness,  H  Campo 
Bianco.  From  this  locality  and  the  isles  of  Ponza,  pumice  is  exported  in  large  quan- 
tities for  commerce.  It  occurs  also  in  Hungary,  at  Teneriffe.  dx;.,  but  in  smaller 
quantities  and  of  inferior  quality.  These  different  varieties  onen  contain  imbedded 
crystals  of  glassy  feldspar,  particularly  those  from  Ischia;  some  obsidian.s  occasion- 
ally include  particles  of  olivine  and  traces  of  other  volcanic  minerals. 

Some  varieties  of  obsidian  admit  of  a  high  polish,  and  have  been  employed  for 
mirrors ;  the  inhabilanis  of  Mexico  formerly  made  it  into  knives,  arrowheads,  and 
other  war  instruments.  Some  varieties  present  an  olive-green  opalescence,  and  are 
therefore  valued  by  the  lapidary.  Pumice  is  very  extensively^  employed  for  grind- 
ing and  polishing,  both  in  the  solid  and  pulverized  state.  It  is  often  a  convenieat 
filtering  material. 

The  following  species  should  probably  be  united  with  obsidian.  It  has  not  je(, 
however,  been  subjected  to  analysis. 


SPHfRULFTE.      HyaLUS  8PH£RULU8. 

400.  Occurs  in  irregular  spheroidal  globules,  with  a  rough  or 
smooth  surface ;  structure  somewhat  radiated  fibrous:  no  cleavage. 

H.=7.  G.=2-416 — 2-452.  Lustre  pearly,  inclining  to  resioous. 
Streak  white  or  grayish  white.     Color  various  shades  of  brown, 

yellow,  and  gray.   Subtransiucent — opaque.    Fracture  conchoidal. 

• 

Nearly  infusible  before  the  blowpipe,  the  edees  merely  becoming  enamelled. 

Om.  It  occurs  in  pitchstone  in  round  nodules,  in  Saxonv ;  in  radiated  spheroidil 
globules  ai  Glashutte,  near  Schemnitz,  in  Hungary ;  in  roundish  balls  of  a  radiated 
structure,  disposed  in  sofl  clay,  which  is  evidently  a  decomposing  rock,  in  the  Shet- 
land Islands,  and  in  botryoidal  masses  of  a  bright  yellow  color  in  Brittany.  Brei- 
thaupt  first  distinguishea  this  species,  and  thus  named  it  on  account  of  the  sphe- 
roidal shapes  it  commonly  presents. 


ISOPYRE.      HVALUS  FERRIFERU8. 
Isopyric  Quartr,  Haid.    Ed.  New  Phil.  Jour.  HI.  90.    TrachrHte,  Breiamrnpt, 

401.  Occurs  in  compact  masses  ;   no  cleavage. 

H.=6 — 6-6.  G.=2-9 — 3.  Lustre  vitreous.  Streak  light  green- 
ish-gray. Color  grayish  or  velvet  black,  occasionally  spott^  red, 
like  heliotrope.  Opaque— subtransiucent.  Fracture  flat  con- 
choidal.    Brittle.     Acts  slightly  on  the  magnetic  needle. 
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It  contains,  according  to  Dr.  Turner,  Silica  4709,  Alttmina  13*91,  Perozyd  of  Iron 
90-07,  Lime  1543,  Oxyd  of  Copper  l-94^»98-44. 

It  fuses  before  the  blowpipe  wiihont  the  emission  of  any  gaseous  matter.  Acids 
act  upon  it  with  difficulty ;  it  is  easily  and  completely  decomposed  by  alkaline  car- 
bonates. 

Ob8.  Isopyre  forms  compact  masses,  occasionally  two  inches  in  diameter,  in  the 
granite  of  St.  Just,  near  Penzance,  where  it  is  associated  with  tumnaline  and  tin.  ft 
much  resembles  obsidian,  but  was  distinguished  by  Haidinger  in  consequence  of  its 
Cftinter  and  less  vitreous  lustre.  Breithanpt's  irackifliU  (Ed.  New  Phil.  Jour.  L  364) 
appears  to  be  identical  with  isopyre,  it  dinering  merely  in  its  lower  specific  gravity. 
It  occurs  in  small  masses  in  basalt  and  wacke  at  Susebiihl,  near  Goitingen. 

Isopyre  is  derived  from  iv0i,  equals  and  «v«,  Jire,  from  the  similarity  of  its  comport- 
ment under  the  blowpipe  to  that  of  many  other  mineral  species. 


BORACITR    BoBACius  uemiueorus. 


TambedrsI  Boradtt.  M,   Oetiibedral  Boraelte,  J.    Borate  of  MagaafU,  P.    BIboraia  of  Mafnaiia, 
Boraali,  Mafoiaie  Boratie,  H,    Calcareua  Boraclt«^  Wmm. 


402.    Primary  form:    the   regular   octahedron.      Secondary 
forms :  figs.  28  and  33,  PI.  I. ;  also  the  annexed  figures : 


1. 


2. 


Cleavage  in  traces  parallel  to  the  faces  of  the  octahedron. 

H.=7.  G.=2-974,  Haidinfi:er.  Liistre  vitreous,  inclining  to  ada- 
mantine. Streak  white.  Color  white,  inclining  to  gray,  yellow, 
and  green.  Subtransparent — translucent.  Fracture  conchoidal, 
uneven. 

It  contains,  according  to  Stromeyer  (Gilbert's  Annalen,  xlviii.  215)  and  Arfwed- 
son,  (Kong.  Vet.  Ac.  Ilandl.,  1822,  p.  92,) 


Boracic  Acid 
lyfagnesia 


67 
33=100,  St. 


69-7 
3^3=100,  Arf. 


It  intumesces  before  the  blowpipe,  and  forms  a  glassy  globule,  which  becomes 
crystalline,  opaque,  and  white,  on  cooling.  Heat  excites  four  sets  of  electric  poles, 
the  four  most  highly  modified  angles  becoming  positive,  and  the  diagonally  opposite 

^Om.  Boracite  has  been  observed  at  only  two  localities,  and  in  each  is  imbedded 
in  gypsum,  and  associated  with  anhydrite.  These  localities  are  at  Kalkberg,  near 
Lnneberg,  and  Segeberg,  near  Kiel,  in  the  duchy  of  Holstein.  At  the  former  place 
it  is  also  associated  with  common  salt.  It  has  been  observed  only  in  crystals,  and 
these  are  invariably  hemihedrally  modified. 
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RHODIZITE. 
O.  JIUstt  PoggendorTs  AnnaJen,  XXXOI.  S53. 

403.  Primary  form :  monometric.    Secondary  forms :  figs.  7, 

8,  9,  PL  I. 

Hardness  sufficient  to  resist  the  action  of  the  knife.     Lustre  litr 

reous,  splendent.     Color  white.     Translucent. 

Before  the  blowpipe,  held  in  the  platinum  forceps,  it  foaes  on  the  ed^es  into  a 
white  opaque  glass,  tinging  the  flame  at  first  green  ;  then  green  below  and  red  abore, 
and  finally  rea  throughout.  With  borax,  and  salt  of  phosphorus,  it  fuses  into  atrans- 
pareot  glass,  and  appears  to  contain  no  silica.  Dissolves  with  great  difficulty  in  mu- 
riatic acid. 

On  account  of  the  reactions  of  this  speflte  before  the  blowpipe,  and  also  (rom  its 
external  characters,  rhodizite  is  supposed  to  be  closely  allied  to  boracite. 

Obs.  This  species  yras  discovered  by  M.  G.  Rose,  in  very  minute  cjrstals  on  some 
of  the  red  turmalines  of  Siberia,  and  was  named  from  *po^i{siv,  to  have  ike  cd&rtflk 
Tostj  in  allusion  to  its  tinging  flame  red. 

HELVIN.      CaRBUNCULUS  nSMIHEDRtTS. 
Tetrahedral  Garnet,  M.    Helvinr,  Werner. 

404.  Primary  form, :  the  octahedron.  Secondary  form :  figs. 
30  and  32,  PI.  I.     Cleavage^  octahedral  in  traces. 

H.=6 — 6-5.  G.=3*l — 3-3.  Lustre  vitreous,  inclining  to  ^resi- 
nous. Streak  white.  Color  wax-yellow,  inclining  to  yellowish- 
brown,  and  siskin-green.     Subtranslucent.     Fracture  uneven. 

It  contaiiLs,  according  to  Gmelin,  (Pogg.  Annalen,  iii.  55,) 

Silica  33-258 

Oxyd  of  Iron  5  564 

Oxyd  of  Manganese  31-817 

Sulphuret  of  Manganese  14000 

Glucina  )     io/w» 

Alumina  \    ^^^^ 

Loss  by  ignition  M55=9T823. 

It  fuses  with  effervescence  in  the  reducing  flame  of  the  blowpipe,  into  an  opaqoe 
globule  of  almost  the  same  color  as  the  mineral.  With  borax  it  forms  a  diaphanous 
glcbulc,  colored  of  an  amethystine  hue  by  manganese. 

Obs.  It  occurs  in  gneiss  at  Schwarizenberg,  in  Saxony,  associated  with  ganiet, 
quartz,  fluor,  and  calc  spar.  The  only  other  knoum  locality  is  at  HortekuUe,  near 
Modum,  in  Norway.  It  was  named  by  Werner  in  allusion  to  its  yellow  colpr,  from 
4Xi«(,  tAe  sun. 


BRUCITE.    Carbunculus  obliquus. 

Remlniinmntlc  Chrjrmllle,  M.     Chondrndite,  Levy.    Condrodiie.  H.     Maelurite.  Sewkert.  fllfl- 
liniair*  Am.  Journ.  V.  336  )    FlucMlllcJUe  of  Magae«ia.  ^^^  ^ 

405.  Primary  form:  an  oblique  rhombic  prism;  M:M=112<> 
12'?  Haiiy.     It  occurs  also  in  short  prisms,  with  replaced  angles 
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and  edges.      Cleavage  indistinct     Imperfect  crystallizaiions : 
structure  granular ;  particles  of  various  sizes. 

H.=6 — 6-5.  G.=3-118,  specimen  from  New  Jersey,  Thomson; 
3-199,  Finland  variety,  Haidinger.  Lustre  vitreous — resinous. 
Streak  white,  or  very  slightly  yellowiish.  Color  yellow,  brown, 
red,  rarely  apple  green.  Transparent — subtranslucent.  Fracture 
subconchoidal,  uneven. 

It  contains,  accoTding  to  Seybeit,  (Silliman's  Am.  Jour.  V.  336,)  Thomson,  (Min. 
i.  184,)  and  D'Ohsson,  (Kong.  Vet.  Ac.  Handl.,  1817,  p.  906,) 


New  Jeraey.                 New  Jeney. 

Finland. 

Silica 

32-666                       3600 

3800 

Fluoric  Acid 

4-086                          3'75 

...  .. 

Magnesia 

54000                       54-64 

54  00 

Peroxyd  of  Iron 

2  333              - '        3  97 

510 

Potash 

2-103                          — 

0-86 

Alumina 

.—                         _• 

1-50 

Water 

1000=%- 193,  S.       l-ea=.99-98,  T. 

—  =99-46,  D»0. 

It  fuses  with  extreme  difficulty,  per  sf,  before  the  blowpipe;  it,  however,  losses  its 
color  and  becomes  opaaue,  and  exhibits  traces  of  Aision  on  toe  thinnest  edges.  VV'ith 
carbonate  of  soda,  on  charcoal,  it  fiises  with  difficulty  into  a  light  gray  slag.  With 
borax  there  is  a  little  effervescence  attending  a  ready  fusion  into  a  yellowish-green 
glass.    With  salt  of  phasphorus  there  is  a  silicious  residue. 

Obs.  Brucite  has  been  found  only  in  calcareous  spar.  Its  foreign  localities  are 
Dear  Abo,  in  the  parish  of  Pargas,  in  Finland,  and  at  Aker  and  Gulsjo,  in  Sweden. 

It  is  foimd  in  greater  abundance,  and  greater  perfection  of  form,  in  the  adjoining 
counties  of  Sussex,  N.  J.,  and  Orange,  N.  Y.,  where  it  is  associated  with  spinel,  and 
rarely  pyroxene  and  bronzite. 

This  mineral  was  first  described  and  analyzed  by  Count  D'Ohsson,  in  the  Memoirs 
of  the  Stockholm  Academy,  for  1817,  p.  206.  The  American  locality  was  first  ob- 
served by  Dr.  Bruce.  The  name  chondrodite,  which  it  bears  in  foreijni  countries,  is 
derived  from  x«*^ff(>  ^  grdin^  alluding  to  its  granular  structure.  Seybert's  name, 
Maclurite,  was  given  in  compliment  to  Mr.  Wm.  Maclure,  distinguished  for  his 
scientific  researches,  and  his  unbounded  liberality  as  a  patron  of  science. 


HUMITEL    Cakbunculus  agrotomus. 

406.  Primary  form :  a  right  rhombic  prism  ;  M :  M=120o.  Oc- 
curs in  minute  and  very  highly  modified  crystals,  often  presenting 
compound  forms.  Cleavage  apparent  parallel  to  M  and  c,  (shorter 
dia^nal.) 

H.=6-5 — 7.  G.=31 — 3-2.  Lustre  vitreous.  Streak  white. 
Color  various  shades  of  yellow,  occasionally  almost  white,  passing 
into  reddish-brown.  Transparent — translucent.  Fracture  subcon- 
choidal. 

Before  the  blowpipe  it  becomes  opaque,  but  is  infusible.  With  borax  it  forms  a 
transparent  glass. 

Om.  It  occurs  among  the  ejected  masses  of  Monte  Somma,  associated  with  mica, 
pleonastc,  and  other  minerals.    Monticelii  arranges  it  under  Brucite. 


850  DKSCaiPTITE  mHB&ALOOT. 

IDOCRASE.    CiBEUNCCLDa  mmttsicds. 

Pinnlial  0»net,  Jt.  Vwniao.  Bfou.  Lobolt,  PrufudU,  Udknu,  tf  U*  Otrmtrnt.  i 
tnm,  M.    vniilu.    Crvrtna.    Xiniklu. 

407".  Primary  form :  a  right  square  prism.  S^condatjf  form 
fig.  1,  of  a  crystal  from  Amity,  N.  Y.,  and  elsewhere  ;  figs.  2  a 
3,  of  crystals  from  Vesuvius. 


P  :  a=149°  53',  M  :  e=136°  M  :  e'=153*>  SG',  M  :  c"=161o  34',  « : 
a'=146'='  SS*,  e  :  a"=J61o  43',  a  :  e=154°  44J',  o'  :  o'=i46o  26',  & 
:  o'=139°  54',  o"  :  o"=134«  45',  P  :  6=151°  56'.  Cleavage  parallel 
with  M  not  very  distinct,  still  less  distinct  parallel  with  P.  Imper- 
fect crystallizations :  columnar  structure  rare — particles  straight 
and  divergent,  or  irregular ;  occasionally  graiiularly  massive. 

H.=6-5.  G.=3-349— 3  399.  Lustre  vitreous  ;  often  inclining 
to  resinous.  Streak  white.  Color  brown,  passing  into  various 
shades  of  green  ;  green  colors  frequently  bright  and  clear ;  occa- 
sionally siuphur-yeilow.  In  some  varieties,  the  color  appears  oil- 
green  in  the  direction  of  the  asis,  and  pistachio-green  at  right  an- 
gles with  it.  Subtransparent — faintly  translucent,  FraUure  sub- 
conchoidal  — uneven . 


...   .  ifi  blowpipe  flame  ii  fuses  wilh  some  effervescence  inlo  a  translucent  jret 

low  globule,  and  forms,  wUh  boral,  a  diaphanous  glass,  (inged  by  iron. 

OtB.     Idocrase  was  first  discovered  in  ihe  ancient  Vesuvian  lavas,  and  was  thence 
tailed  Vesuvian.    Il  has  since  been  discovered  in  serpentine,  giieiM,'and  primitive 


50,) 

Silica                        37'3&9                      37178 
Alumina                   33-530                      18107 
Protoiyd  of  Iron       3-9W                        4671 
Lime                         29(iei                       35791 
Magnesia              )    ,.gf^                       fr773 
Protol.  Mang,      J    ^  "**  ^SD77            l■^95=98■015 

38519  ' 
30-0(3 

3-430 
3*411 

2-987 

O018=974ia 

is  conEcc]iienlIy  composed  of  equal  parts  of  silicate  of  alumina  and  silica! 
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limeatone.  The  Vesavian  idocntfe  is  of  a  hair-brown  or  an  olivMieeik  color,  and 
is  aaociated  with  ice  spar,  earuet,  mica,  and  oepheline.  The  crysUiu  are  commonly 
small ;  several  have  been  lonnd,  however,  which  exceed  an  inch  in  each  directioiL 
The  finest  specimens  occur  at  Ala,  in  the  Val  di  Brozzo,  in  Piedmont ;  thej  are 
usually  subiransparent,  of  brilliani  lustre,  and  have  gn^een  or  browo  colors :  rarely 
Derfectly  black.  Egge,  near  Christians  and  in  Norway :  Wilui  river,  Lake  Baikal ; 
Monzoni,  in  the  Fassa  vallev,  are  other  localities.  Crystals  of  a  sulphur-yellow 
color  have  been  found  at  toe  latter  place.  Liver-brown  diverging  groups,  are 
brought  from  Eser,  in  Bohemia,  whence  the  name  Egeran.  for  specimens  or  this 
species.  Crystals  of  a  blue  tint,  called  cyprine,  have  bieen  described  by  Berzelios, 
from  the  vicinity  of  Tellemarken,  in  Norway.  The  color  is  supposed  to  be  owing 
to  the  presence  of  a  minute  portion  of  copper. 

At  Worcester,  Mass.,  idocrase  occurs  similar  to  the  E^ran  variety,  forming  seams 
and  veins  in  a  quartzose  rock  ;  it  is  here  associated  with  pyroxene  and  garnet.  It 
also  occurs  at  Amity,  N.  Y.,  both  granular  and  in  crystals,  disseminatdl  through 
limestone,  with  pyroxene  and  homblende ;  the  crystals  are  occasionally  an  inch  m 
diameter. 

idoer€ue  is  derived  from  <i^«,  /  see^  and  Kpdvts,  mixture ;  because  its  crjrstalline 
forms  have  much  resemblance  to  that  of  several  other  species. 

The  species  xanthiie  (  Thomson^  Ann.  of  N.  Y.  Lyceum  ;  MUMer,  Silliman's  Joum. 
xriii.  359)  is  closely  similar  in  composition  to  idocrase.  The  following  is  its  compo- 
sition, as  obtained  by  Thomson : 


Silica 

37-708 

35092 

Lime 

36-306 

33-080 

Alumina 

12-280 

17-498 

Peroxyd  of  Iron 

12000 

6-368 

Prbtoxyd  of  Manganese 

3680 

2-80! 

Magnesia 

2-001 

Water 

0^600=:.102-576. 

l-6d0=d8  450. 

The  second  analysis  is  stated  by  Thomson  to  have  been  performed  on  the  purer 
npftcimen.  According  to  Mather,  however,  it  exhibits  cleavages  parallel  to  the  faces 
of  an  oblique  rhomboidai  prism  of  the  following  angles :  97°  30* ;  94«> ;  107°  30'.  It 
luaally  consists  of  a  congeries  of  very  small  rounded  grains,  of  a  grayish-yellow 
color,  easily  separable,  and  thus  presenting  low  degrees  of  hardness.  Specific  grav- 
ity 3-201—3*221,  Thomson.  With  borax  ii  forms  a  glass,  w^hich  is  yellow  while  hot, 
bat  becomes  colorless  on  cooling. 


GARNET.    Carbunculus  dodecahedrus. 

Dodaeabedral  GaraeC,  jr.  tad  J.  Melanit*.  Pyrope.  GroHulnrlte.  Top^iollte.  Almandlne.  Ap« 
lome.  EMonite,  Cinnamon  stone.  Greenlanilite.  Pyrenaite.  Colophonite.  Allochrolte.  GranaU 
PIrop.  Kolopbonlt.    Romanzovil,  Jfordenskiold.   Braunnteinkietel,   fV.    Grenat,  H,   Carbunculua. 

40S.  Primary  form  :  the  rhombic 
dodecahedron.  Secondary  forms :  PI.  I., 
figs.  11, 16,  18,  27 ;  also  several  of  these 
in  combination  ;  also  the  annexed  figure, 
-which  is  similar  to  fio[.  25,  a  hexoctahe- 
dron.  Cleavage  indistinct  parallel  with 
the  faces  of  the  dodecahedron.  Planes  E 
often  striated  parallel  to  their  common 
intersections,  and  occasionally  parallel  to 
the  faces  of  the  cube,  (P,  fig.  6,  PL  I.)  Imperfect  crystallizd- 
turns :  structure  lamellar — laminse  thick  and  bent ;  structure 
granular — particles  of  various  sizes,  sometimes  impalpable ;  strongly 
coherent — friable. 
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H,=:6.5 — 7.5.  G.=3-5 — 4-3.  Lustre  vitreous — ^resinous.  Streak 
white.  Color  red,  brown,  yellow,  white,  green,  black  ;  none  bright, 
except  some  red  colors.  Transparent — subtranslucent.  Frattun 
subconchoidal,  uneven. 

The  several  varieties  of  this  species  are  quite  different  in  their  composition.  Thef 
all  contain  Silicate  of  Alumina,  and  variable  proportions  of  the  Silicates  of  Lime, 
Iron,  or  Manganese,  which  substances  have  the  property  of  replacing  one  anodwr 
without  causing  a  change  of  ciystallioe  form.  These  varieties  have  oflen  been 
classed  as  distinct  species,  and,  therefore,  require  some  particular  explanations. 

Oamet  includes  the  red  and  brownish-red  specimens;  these  have  been  calM 
precious  or  common^  according  as  they  were  nearlv  transparent  or  opaque.  The  fn- 
cious  garnet  is  again  divided  into  Alnui7i4ine  ana  vyrope^  according  to  its  tran^- 
rency.  The  pyrope  is  described  as  presenting  a  dark  blood-red  color  by  refleoed 
light,  but  yellow  by  transmitted.  Pyrope  was  so  called  from  «vf,  Jire,  avro/iflt,  (#  m, 
in  allusion  to  its  color. 

Cinnamon  stone,  essonUe  or  canehlsiein  of  the  Germans,  is  intermediate  in  its  color 
between  hyacinth-red  and  orange-yellow,  and  was  called  by  the  first  and  last  of  the 
above  names,  because  of  it<;  resemblance  to  the  color  of  cinnamon.  Col^rpkomiU  ii 
composed  of  coarse  roundish  particles  easily  separated,  T>res«enting  rMldish-brown, 
yellowish-brown,  oil-green,  and  hcmey-yellow  colors,  and  often  a  fine  iriderjcfiice. 
When  the  particles  are  impalpable  and  strongly  coherent,  it  is  called  alloekreUe. 
MelaniU  (from  /icXac,  black)  occurs  in  black  dodecahedrons,  sometimes  modified. 
Pyrenaite  is  found  in  minute  black  symmetrical  dodecahedrons,  and  was  so  called 
from  its  locality  in  the  Pyrenees,  at  the  Pic  Ercs  Lids,  near  Bardges.  CfrasstJsrof 
grossularite,  has  a  pale  gooseberry  green  color,  (whence  its  name,)  and  invariaUy 
has  the  form  of  fig.  16,  PI.  I.  TopazoliU  occurs  in  small  yellow  crystals.  AfUmt 
presents  the  form  of  the  dodecahedron,  but  the  faces  are  striated  parallel  to  the  shorter 
diagonal',  its  color  is  brown,  sometimes  greenish.  Q.=3'44,  otherwise  it  resembles 
garnet.  Romanxoviie  of  Nordcnskiold,  from  Kiinito,  in  Finland,  is  apparently  a  Ur 
riety  of  cinnamon  stone. 

The  composition  of  these  varieties  has  been  determined  as  follows : — 

Prec.  Garnet.  RMonite.  Melanite.  GitMMilar. 

Silica  35-75  39-836  42-450  40-56 

Alumina  27-25  20141  22-475  90-10 

Lime                       30-574  6  525  3486 

Oxydoflron  36  00  9  459  9  292  5-flO 

Magnesia                13-430                                 

OxydofMang.  0*25                   6273  0^48 

99-25,  Klap.    100-000,  Leh.    100-445,  W&chtmeister.  100^,  Do. 

Pympe.  Colonhonit*.  Allochmfte.  Pjrenatte. 

Silica  43-70  370  350  43 

Alumina  2240  135  80  16 

Lime  6  72  290  300  90 

Oxydoflron  1148  75  170  16 

Magnesia  560  6-5  —  -^ 

OxydofMang.  368  4*8  3-5         Water    4 

93-58,  Kobell,         983,  Simon.         935,  Vauq.         99,    Vanq. 

Pyrope  contains,  in  addition,  7'68  per  cent,  of  chromic  acid. 

These  several  varieties  fuse  with  some  difference  of  facility  into  a  black  vitieoos 
globule,  which  oAen  acts  on  the  magnet. 

Oiw.  Garnet  occurs  imbeded  in  mica  slate,  granite,  and  gneiss,  and  occa«donally 
in  limestone,  chlorite  slate,  serpentine,  and  la\'a.  The  precious  garnet  occurs  in  the 
greatest  perfection  in  Ceylon  and  Greenland.  Common  garnet  is  met  with  in  dode- 
cahedrons from  three  to  four  inches  in  diameter,  at  Fahlun,  in  Sweden,  Arendal  and 
Kongsberg,  in  Norway,  and  the  Zillerthal.  It  occurs  abundantly  in  crystals  of 
less  size,  in  mica  slate,  in  the  island  of  Mull,  the  shires  of  Perth  and  Inverness,  Shet- 
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jand.  Green  crystals  are  met  with  at  Schwartzenberg,  in  Saxony.  Melanite  is 
foopd  in  the  Vesuvian  lavas,  and  also  near  Rome.  Grossulariu  occuis  near  the 
Wllni  River,  in  Siberia.  Ciwutman  Utme  is  met  with  in  masses  uf  considerable  size 
ui  the  primitive  rocks  of  Ceylon.  Aplome  occars  on  the  banks  of  the  river  Lena  in 
Siberia,  and  at  Schwartzenberg,  in  Siuon^. 

Several  beautiful  varieties  of  this  species  occur  in  the  United  States.  Hanover, 
N.  H.,  aflbrds  small  but  beautifully  svmmetrical  crystals,  transparent,  and  of  a  rich 
brownish-red  color;  they  are  there  disseminated  in  hornblende  gneiss.  Dark  blood- 
red,  and  highly  splendent  dodecahedrons,  with  beveled  and  truncated  edges,  occur  at 
Franconia,  N.  U.,  in  geodes,  in  massive  garnet,  calcareous  spar,  and  magnetic  iron 
ore.  At  Carlisle,  Mass.,  beautiful  geodes  of  crystals,  of  a  transparent,  cinnamon- 
brown  color,  similar  to  fig.  18,  PI.  I.,  accompany  scapnlite  in  while  limestone ;  Box- 
borough,  in  the  same  region,  afibrd!s  similar  but  less  remarkable  specimens.  Crys- 
tals of  melanite,  sometimes  an  inch  in  diameter  and  of  rare  baanty,  occur  in  geodes 
at  Franklin  furnace,  in  New  Jersey,  in  limestone,  associated  with  quartz  and  green- 
ish feldspar.  At  Monroe,  Conn.,  are  obtained  very  perfect  and  highly  lustrous  tra- 
TCzohedral  crjrstals,  from  a  half  to  one  inch  in  diameter,  imbedded  in  mica  slate. 
Haddam  affords  large  but  brittle  and  irregular  trapezohedrons,  associated  with  chry- 
soberyl,  beryl,  automolite,  and  Columbite.  Large  dodecahedral  crystals,  sometimes 
two  inches  or  more  in  diameter,  of  a  dark  brownish-red  color,  are  found  ai  New 
Fane  and  Marlborough,  Vt.,  in  chlorite  slate ;  also  in  mica  slate,  in  Chesterfield, 
Biass.  The  limestone,  at  Lvme,  Conn.,  affords  a  blackish-brown  variety  in  large 
Ci3r5tals,  similar  to  fig.  18,  rl.  I.  ColophoniU^  coniposed  of  large  particles,  consti- 
tutes a  powerful  vein  in  gneiss,  at  Willsborough,  N.  Y.,  on  Lake  Champlain.  A 
iiner  grained  variety,  of  yellow  and  red  colors,  is  met  with  on  Roger's  Rock,  Lake 
George.  Compact  garnet  occurs  at  Franconisl,  N.  H.  Yellow  and  reddish-brown 
Tarieties  occur  with  Franklinite,  at  Franklin  furnace,  N.  J.,  in  limestone. 

Pyrope  is  oflen  highly  esteemed  as  a  gem.  The  cinnamon  stone  from  Ceylon  is 
also  highly  prized,  when  large,  finely  colored,  and  transparent.  Pulverized  garnet 
is  sometimes  employed  as  a  substitute  for  emery. 

The  garnet  was,  in  part,  the  carbunculus  of  the  ancients.  This  term  was  probably 
applied  also  to  the  spinel  and  Oriental  ruby.  The  Alabandic  carbuncles  of  Pliny 
were  so  called  because  cut  and  polished  at  Alabanda.*  Hence  the  name  Alman- 
dine,  now  in  ase.  Pliny  describes  vessels  of  the  capacity  of  a  pint,  formed  from  car- 
boncles,  "  non  claro£  ac  plenunque  sordidos  ac  semper  fulgoris  horridi,''  devoid  of 
lustre  and  beauty  of  color,  which  probably  were  large  common  garnets.  The  garnet 
is  also  supposed  to  have  been  the  tiyacinth  uf  the  ancients. 

A  mineral  has  been  lately  described  by  M.  Hess,  of  St.  Petersburg,  under  the 
name  of  OuwarawiU,  which  bears  a  very  close  resemblance  to  the  green  garnet.  It 
occurs  in  transparent  emerald-green  dodecahedrons,  having  a  hardness  of  7*5.  "When 
heated  it  does  not  give  out  water,  nor  decrepitate,  nor  change  its  color.  With  borax 
it  fuses  with  ditficulty  into  a  clear  chrome-green  glass.  With  salt  of  phosphorus  it 
is  decomposed  only  when  in  powder;  the  bead,  when  cold,  has  a  fine  green  color,  and 
is  muddy  from  interspersed  silica.  It  appears  to  be  of  more  difficult  fusion  than  the 
garnet,  and  also  to  have  a  superior  hardness.    It  occurs  at  Bissersk,  Russia. 


ZIRCON.    Cabbiinculus  ooadratus. 
Priaraatic  ZircoD,  JIf  and  J.    Hyactotb.    Jargrm.    Zlroonhe.    Silicate  of  Zirconia.    ZIrkoB. 

409.  Primary  form :  a  right  square  prism.  Secondary  forms : 
The  first,  and  the  second  exceptinff  the  planes  &,  occur  as  modi- 
fications of  the  zircon  of  Buncombe  Co.,  N.  C.  Fie:.  2,  with  the 
terminal  edges  of  the  pyramid  truncated,  occurs  at  Middlebury,  Vt. 


♦  Moore's  An.  Min.  p.  156. 
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Fig.  3  represents  a  crystal  from  the  Sau  AIpe ;  M  :  *=136'', 
M:e=132oiO',  e:e=123°l9',  M:e'=159'^47',  o':o'-147°  3',  a:« 
=122°  39*,  a :  6=161^^  39'.  Cleavage  parallel  to  M  ;  also  ]esa  i» 
tinct  parallel  to  e.     It  occurs  also  in  irregular  forms  andjgrains. 

H.=r-5.  G.=4-5— 4-75;  4-505,  Haidmger;  4-681,  Thomson; 
4-721,  Lowry;  4-453,  a  crystal  from  Buncombe  Co.,  N.  C,  Vanuxem. 
Lustre  more  or  less  pertectly  adamantine.  Streak  white.  Color 
red,  brown,  yellow,  gray,  white.  Transparent — subtranslucenL 
Fracture  concboidal,  and  brilliant. 


:,  according  lo  Vangucli 

Cfylon. 


,  Muir,  Berzclius,  and  Vanoxem,* 

North  r-amllH 
S-33  3348  33i)6 

500  67- Hi  67-07 


99,  Van.         99-33,  Muir.         100-64,  Ben.        99*15,  Vu. 

It  loses  its  color,  but  is  infusible,  pir  st,  and  also  with  carbonate  of  soda  and  tiK 
of  phosphoros.    With  borax  it  melts  into  a  diaphanous  glass. 

Hyannth  inclndes  those  indiTidnals  which  present  briglil  color?,  considenHc 
transparency,  and  whose  cryflals  have  smooth  and  shining  surfaces.  ZircBHttt  pK- 
sents  prayish  or  brownish  I'inls,  and  is  frequently  rough  and  opaque.  The  ratirtj 
from  Ceylon,  which  is  colorless,  or  has  a  smoky  tinge,  and  is  therefore  sold  for  infc- 
rior  diamonds,  is  sumelimes  called  wremi. 

Hyacinth  occurs  in  the  sand  and  aflurial  deposits  of  certain  rivers  in  Ceylon,  it 
Expaillie,  near  Puy  de  France ;  at  Ohlapian.  in  Transylvania  ;  occasionally  in  vol- 
canic tufa  in  Auvergne,  and  at  Vesuvius.  Siberia  affoids  crystals  as  large  as  ml- 
nuts.  Splendid  specitnens  occur  alio  in  Greenland,  and  in  the  zireon-sieniK  ol 
Frederictswarn,  in  Norway. 

Id  Buncombe  Co..  N.  C,  on  the  road  leading  from  the  Saluda  Gap  lo  AshviUe, 
upon  the  first  elevation,  after  passing  Green  river,  very  beautiful  crystals  of  zircon  are 
found  loose  in  the  soil,  and  sometimes  attached  to  feldspar  and  quartz.  Fine  speci- 
mens occur  at  Warwick.  N.  J.,  in  fmeiss ;  at  Monroe,  in  magnetic  iron  ore ;  and  it 
Edenville,  in  scapolile.  Specimens' have  also  been  obtained  near  Trenton,  New  Jer 
sey,  in  gneiss.     Loose  masses  of  sienite  at  Middlebury,  Vi.,  have  afforded  some  qie- 
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dBHiis ;  (Iso  Ihe  taleose  alale  U  Eutou,  Penn.  The  cluTioberrl  locality  U  H'^^**'™ 
hurielded  wme  small  but  Terj perfect  ciTstals. 

HyaciDlh  r*Telj  occurs  or  snfficieni  dimeiuioni  (o  be  valued  as  a  gem. 

It  is  very  doubiftil  whether  the  modem  hyaeinih  Li  one  of  the  ntimber  of  Oaum 
Ibat  were  called  hyacinlh  (M«phi)bythe  ancieubi.  Jameson  seems  to  hareauppoaed 
that  the;  applied  this  name  to  the  ameihfst  or  sapphire. 

EUDIALYTR    CiuDHcin.u3  BHouBoniMiM. 


410.  Primary  form:  an  acute  rhombohedron :  R;R=73*'40', 
and  106°  SC.  Secondary  form :  R ;  e=143°  Ky. 
R  :  a=112°  33',    R  :  a'-143°  44'.     a  :  ^=90'=. 
Cleavage  parallel  with  a,  very  perfect.      Oc- 
curs very  massive. 

H.-6.  G.=2-9036.  tt«(re  vitreous.  Streak 
while.  Color  brownish-red,  rose-red.  Opaque 
— slightly  translucent.  Fracture  eubconchoi- 
dal  or  splintery.  I 


Silica 

5-2-41 

63335 

ZirconU 

10-89 

nioa 

Lime 

10- U 

9-785 

Soda 

13-93 

13-633 

Frotoijd  of  Iron 

6-85 

6-7M 

Protoiyd  of  Mauganese 

2-57 

»0G9 

Mmiatic  Acid 

1-03 

1034 

Water 

I-80=99-fi7. 

1801= 

When  pnlveriied  it  getatl. 


It  tasea  before  the  blowpipe  into  a  leek-green  si 
nties  with  acids. 

Obi.  The  only  known  locality  is  at  Eangerdluaniik,  in  West  Qrnealand,  where 
]t  is  either  associated  with  hornblende  and  iKxlalite,  or  imbedded  in  compact  wfalte 
feldspar.  The  crystals  are  usually  smalt,  but  soffletimes  occur  an  inch  or  nuxe  in 
length.  It  was  first  described  by  Stromeyer,  wbo  gave  it  the  Bbove  name  on  aecoosl 
of  its  easy  solubility  in  acids,  from  n,  auily,  and  JmAhi,  lo  ditmlvt, 

STAUEOTIDE.    C*H«DMcni,nB  decumitdb, 
ritinntnlrlnl  Sirnm,  M.    Gmiiillw.    Buamthl*,  M.    Huurolltli,  IT. 

41 1.  Primary  form :  a  right  rhombic  prism ;  M  :  M*ia9<'  31'. 
Secondary  forms: 
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P  :  a=125o  16^,  M  :  e=115o  IS'.  Cleavage  parallel  to  c,  but  inter- 
rupted  ;  parallel  to  M  less  distinct  Sunace  P,  often  quite  lougfa 
and  concave.  Compound  crystals :  fig.  3  has  proceeded  from  a 
nucleus  composed  of  four  molecules,  and  is  an  example  of  compo- 
sition parallel  to  a  plane  e,  on  a  terminal  edge.  Fig.  2  represents 
a  compound  crystal,  in  which  composition  is  of  the  third  kind,  and 
parallel  to  a  plane  on  the  acute  solid  angles.  This  peculiar  posi- 
tion has  arisen  from  the  concurrent  action  of  four  molecules.  (See 
ii  76, 77.)  These  forms  are  of  very  common  occurrence.  Imper- 
fect crystallizations  have  not  been  observed. 

H.=7— 7-5.  G.=3-693,  Thomson  ;  3-724,  Haidmger  ;  3-273.  an 
opaque  and  impure  specimen,  Thomson.  Lustre  subvitreous,  in- 
clining to  resinous.  Streak  white,  or  grayish-white.  Color 
dark  reddish-brown — brownish-black.  Translucent — nearly  or 
quite  opacjue.     Fracture  conchoidal. 

It  contains,  according  to  Klaproth,  Thomson,  and  Vauqnelin, 


BritUny. 

Silica                               3750 

36-696 

33H)0 

Alumina                         4100 

39-880 

4400 

Proloxyd  of  Iron            18-25 

18144 

1300 

Procoxyd  of  Mangan««e    050 

4046 

100 

Magnesia                          0-50 

0686 

Ume    384 

Moisiui^                          

Klap. 

0080 

Thorn. 

9775. 

99  53i, 

94-84,  Yanq. 

Before  the  blom*pipe  it  darkens,  but  does  not  fuse. 

Obs.     Ii  occurs  imbedded  in  mica  slate  and  gneiss,  at  St.  Gotbard,  in  Switzerland^' 
and  ibe  Greiner  mountain,  Tyrol,  affords  simple  crystals  of  this  species,  associi — - 
ted  with  kyanite.     Their  connection  with   kyanite   is  sometime>   very  peculiar^ 
they  occur,  apparently,  as  a  continuation  of  its  cr^'stals,  and  also  parallel  witls. 
ihe'm.     It  has  been  slated  (§  79)  that  there  is  a  kind  of  cr}-8talli>genic  induction, 
which  influences  the  relative  position  of  crystals  of  the  sarne  sub^ance,  and  often, 
causes  them  to  unite  in  the  formation  of  postnatal  twins.      This  appears  to  be  an  in-' 
stanct:  of  a  similar  inflnence  between  the  cr^-stalloi^enic  attraction  of  different  sub- 
stances.    Twin  cr\*stals  of  a  large  size,  occur  in  firetagne;  also  at  Oporto  and  Sl 
Ja?o  de  Composiella,  &c. 

^taurotide  is  very  abundant  throughout  the  mica  slate  of  New  England.  Franco- 
nia.  Vt.,  affords  large  brownish-red  opaque  crystals,  often  presenting  compound 
forms;  also  a  brownish-black  vziiety.  Chesterfield,  Mass..  HanwelT  and  Win- 
tbrop.  Me..  Bolton  and  Tolland,  Conn.,  and  New  York,  3i  miles  from  the  city,  an 
i^ther  localities.  It  also  occurs  abundantiv,  in  single  cn*srals,  of  a  dark  re^diah* 
brtiwn  color,  on  the  Wichichon.  about  8  miles  from  Philadelphia. 

Suuruliie  is  so  called  from  wruwfti  a  crass^  and  Xiaes,  stone. 


08TRANITE.    Caucicculcy  RBoxBara. 

N«w  PhiL  Jow.  rv.  186. 


J^ria^^  Arm :  a  rirfit  rhombic  prism ;  M  :  M=%-  and 

^TL^Tfi  •*™*^  ^o  fig-  2  of  Zircon :  e  :  e=128o 
1^      C««ara5^c  parallel  with  e,  (shorter  diagonal,) 
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H.=7 — 8.  G.=4-32 — 4-4.  Lustre  vitreous.  Color  clove-brown. 
Very  brittle. 

It  does  not  fuse  before  the  blowpipe,  but  its  color  becomes  paler.  With  borax,  it 
melts  with  difficulty  into  a  transparent  glass.    It  is  insoluble  in  nitric  acid. 

Ob8.  This  mineral  occurs  in  Norway,  and  it  is  supposed  in  the  zircon-sienite  of 
Frederickswam.    It  resembles  zircon,  but  differs  in  ciystallization. 


ORDER  VIL    SCAPTINEA. 


RED  ZINC  ORE.    Rutilus  Bujcn. 

Frimiatic  Zine  Ore,  M.    Rad  Zinc,  Red  Oxyd  of  Zinc    MangaDCafan  Oijd  of  Ziae.    ZWkaxjd, 
L,    Zinc  OzydA  Ferrlfire  Bruo  Roufeatre,  M, 

413.  Primary  form :  a  right  rhombic  prism ;  foliated  parallel 
to  the  base  of  the  prism.  Imperfect  crystallizcUums :  structure 
foliated ;  granular — particles  strongly  coherent 

H.=4— 4-5.  G.=5-432— 5-523.  Zru*/rc  subadamantine.  Streak 
orange-yellow.  Color  deep  red,  also  inclining  to  yellow.  Trans- 
lucent— subtranslucent.    Fracture  subconchoidal.    Brittle. 

It  contains,  according  to  Berthier,  Oxyd  of  Zinc  88,  and  Ses<^uozyd  of  Manga- 
nese 12.  It  is  infusible,  per  se^  before  the  blowpipe ;  with  borax  it  yields  a  yellow 
transparent  glass.  It  dissolves  without  effervescence  in  nitric  acid.  On  exporare 
to  the  air,  it  suffers  a  partial  decomposition  at  the  surface,  and  becomes  invested  witk 
a  white  coating,  which  is  carbonate  of  zinc. 

Ob8.  It  occurs  with  Franklinite,  and  also  with  calcareous  spar,  at  Franklin  and 
Sterling,  N.  J.  It  was  first  noticed,  described,  and  analyzed,  by  Dr.  Brace,  (Bnice% 
American  Mineralog.  Journ.,  vol.  i.  p.  96.)  Mitscherlich  has  observed  some  mi- 
nute six  sided  prisms,  in  the  iron  furnaces  of  Konigshutte,  in  Silesia,  which  he  be- 
lieves to  be  identical  with  this  species. 


RXJTILE.    RuTiLua  auADiuTus. 


Perito«M>u«  Tlunjam  Ore,  M.  Tluoite.  Nlfrine,  Criqiita.   GalUzinita.  Saftnlte,  Smm$9mr9.   T*- 
tane  Oxyd«,  H.    Titanic  Acid,  7»mi. 

414.  Primary  form  :  a  right  square  prbm.  Secondary  farnu: 
^.  51,  PI.  I,  with  the  planes  a,  so  extended  as  to  form  a  four 
sided  pyramid  at  each  extremity  of  the  crystal.  Also  the  annexed 
figures: 


aCAPTIHBA. 


M  :  6=135",  M  :  c'=161o  34',  e  :  c'=153o  26',  a  :  a=117*  2',  a  :  e= 
148°  31',  M  :  e=123o  5%  e  :  6=128"  41'.  Cleavage  parallel  to 
M  distinct ;  to  e  less  so,  M,  e  and  e',  are  usually  vertically  stri- 
ated. Crystals  often  acicular.  Compound  crystals ;  they  occur 
imder  the  form  of  singly  and  doubly  geniculated  crystals  ;  one  of 
the  latter  kind  is  represented  in  %.  1.  For  an  explanation  of  these 
fonns,  see  i  78,  Imperfeti  crystallizations :  structure  granular, 
particles  of  various  sizes,  and  strongly  coherent. 

H.=6— 6-5.  G.=418,  Klaproih  ;  4-249,  Mobs;  a  dark  variety 
from  Ohiapian.  Lustre  metallic  adamantine.  Streak  very  pale 
brown.  Color  reddish- brown,  passing  into  red;  sometimes  yel- 
lowish. Subtransparent — opaque.  Fracture  subconchoidal,  un- 
even.   Brittle. 


If  pure  titanic  acid,  ii 


composed  of  Titanium  6605^  and  Oi^n  3395 {  bm 


NljrriDe  contains  abaut  14  per  ceui.  of  Oird  of  Iron.  Before  the  blowpipe  it  re- 
mains onallered.  Wiih  borai  it  fmms  a  ay aciuih-red  bead.  It  communicates  a. 
pale-red  color  to  salt  of  phosphoriis,  but  does  not  fuse  with  it. 

Osa.  Rulile  is  funeral ly  fouad  in  imbedded  crystals,  in  massesofqnailz  or  feldspar, 
and  ofleb  occnrs  in  acicolar  crrslals,  penetrating  quartz  ciy^U.  It  has  also  been 
nKl  with  on  specular  iron.  In  (his  situation  it  occun  in  the  Orisons.  Brazil  affords 
the  aclenlar  crystallizations  in  limpid  qiiartz.  At  Yrieii,  in  France,  and  in  Castile, 
geoiculated  riystHls  are  obtained,  olten  of  large  site.  At  Ohiapian,  in  Transyl- 
*aiu«,  it  is  found  in  pebbles,  of  a  black  color,  and  hence  called  Nigrine.  A  mas- 
sire  Tuiety  occurs  at  Arendal,  in  Norway  ;  also  at  Karingbricica,  in  Sweden  ;  the 
latter  is  said  to  conUin  3  per  cent,  of  chrome,  and  is  the  TOa^te  axidi  cXramifiTe  ol 
HsTiy.  At  Windsor,  Mass.,  crystallized  rutile  occurs  tbickly  disieminated  throagh 
narrow  veins  of  feldspar,  traversing  an  eitensire  ledge  of  chlorite  slate.  Large 
cotnpoond  crystals,  of  a  dark  color,  are  occa-sioualty  found  at  Lane's  Mine,  Monroe, 
Conn.,  also  in  the  neighboring  town  of  Huntington.  The  mica  slaie  of  Hampshire, 
Berkshire,  and  Franklin  counties,  Mass.,  contains  this  species,  bat  no  where  id  coi^ 
Eiderable  quanlity.  It  occurs  in  beautiful  translucent  and  subtranslucent  crystals,  ins 
feldspar  quarry  near  Middlelown.  It  is  met  with  in  small  brilliant  crystals,  in  while 
limeslone,  with  spinet,  serpentine,  talc,  mica,  Ac,  at  Amity,  N.  Y.,  and  with  blue  sap- 


phire, inrnwline,  and  spinel,  in  a  similar  rockat  Mewton.N.  J.    Loose  crystals  have 
been  found  in  North  Carolina  and  Virginia. 

The  finer  iipecimens  of  this  species  from  Middletown,  Conn.,  when  ctU  and  pol- 
.-t.i   *■___   _ ,  ___j  ijgayjy      Tjig  ojyj  Qf  [jtanium  is  employed  in  painting 


DESCRIPTIVE  MINBBALOar. 


Rulile  is  so  Darned,  in  allusion  to  its  color,  froio  the  Lalin  rullloi,  which  rigB 
both  nd  and  raflndaU.    Saussure  aamed  a  reticulated  variety  lagniU,  from*] 


SPHENE.     RirnLtFS  obuodtb. 

RmlnrimitkTIiulwBOn,  JV.    THialU.   Bnun-HBukm,  Oalk MaMbm.  M) 
Wtnt.    Bpbtg«TliuaBl]l»»kaln,A. 

415.  Primary  fann:  an  oblique 
rhombic  priam.  Secondary  farms : 
n  :  n=136'^  8',  P  :  y  (adjacent  planes) 
=60°  24.  Cleavage  parallal  to  n 
and  P;  not  easily  obtained.  Im,per- 
Jeci  crystallizations :  lamellar  and 
granular  structure ;  particles  in  the 
fatter  strongly  coherent, 

H.=5— 5-5.    G.=3-46e,  Haidinger. 
3-2379,  of  a  specimen  from  St.  Go- 
thard,  Cordier.     Lustre  adamantine        ,J-»»*<^i". 
— resinous.    Streak  white.     Color  brown,  gray,  yellow,  green,  and 
sometimes  black.     Transparent — opaque.     Brittle. 


Silica  35  38-0 

Titanic  Acid  33  33-3 

Lime  33=101,  K.  3J-3^=93'5,  C. 

Berure  the  blowpipe  the  yellow  Tarieiies  are  not  altered  in  color;  rhe  olhetik- 
come  vplloir.  fhe^  slightly  inliiiaesce,  and  fuse  on  the  edges  into  a  dark  eoantl. 
With  Dorai  the^  aSord  a  reflowish-green  glass.  Thej  dissolve  in  heated  nitric  and, 
with  Ihe  exception  of  a  silicious  rasidue. 


Sphene  occurs  interspersed  among  primary  rocks,  in  gneiss,  granite,  miaslW, 
primitirc  limestone ;  also  in  « ieutte,  and  beds  of  iron  or^,  Titanlte  occars  with  n- 
roxene,  in  Iteds  of  iron  ore,  at  Arendal.  in  Norway,  in  granite  at  Sanni,  in  Grecnlial, 
Sphene  in  compliealed  componnd  crystals,  of  a  pate  green  color  and  transptiaut,  K 
curs  at  Qraubinden,  in  the  Orisons,  associated  with  feldspar  and  chlorite,  on  nlct 
slate  al  St.  Qoihard ;  also  at  Mont  Blanc,  and  elsewhere,  in  Ibe  Alps.  Small  crySik 
occur  insii^nite  at  Stronlian,  in  Arg}-leshire,and  CriSe,  in  Galloway.  OccasionaUrli 
Is  found  among  volcanic  rock.'!,  as  al  the  L-aachnr  See,  and  Andemach  on  the  RhiM. 

In  Canada,  al  Qrenville,  and  in  Bucks  Co.  Penn.,  three  miles  west  of  Attlebon', 
it  Li  associated  wiih  tabular  spar  and  plnmbago.  At  Roger's  Rock,  on  Lake  0(0^ 
it  occurs  very  abundantly  in  small  bniwn  crystals,  disseminated  through  aBiiEfn- 
gite  of  feldspar  and  pyroiene.  A  similar  variety  occurs  both  crystallized  and  am- 
sive,  al  Bolton,  Mass.,  in  limestone,  accompanied  with  pyroxene  and  pelalile.  It 
small  black  shining  crystals  it  is  met  with  at  Oouverneur,  N.  Y.,  imbedded  in  plio- 
ilive  limestone  and  associated  with  apatite  and  scapolile.  It  occurs  also  in  rooadtd 
grain?  and  imperfect  crystals  disseminated  throtlgh  limestone  with  hornblende,  4c., 
at  Edenville  and  Amily,  N.  Y.,  and  at  Trumbull,  Conn. 

The  name  spteiK  was  applied  to  this  mineral  in  allusion  to  the  form  of  the  ciyt- 
lal,  from  >^i)>,  a  tetdgc. 
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ANATASE.    RuTiLUS  pyramidalis. 


Pyramidal  Titanlmn-Ore,  Jtf.    Oetabedrite,  J,   Otaanlte.    Titana  Anataaa,  H. 

416.  Primary  form :  a  square  octahedron ; 
A. :  A  (in  the  same  pyramid)  =97°  5G',  A  :  A  (ad- 
jacent, but  in  different  pyramids)  =126°  22'. 
Secondary  form :  A  :  e=138°  58^  A  :  m=153° 
IV,  A  :  p=116o  49^,  a  :  m=116°  33',  e'' :  e''= 
148°  23'.  Cleavage  parallel  to  A  and  p,  per- 
fect. 

H.=5-5— 6.  G.=3-857,  Haiiy  ;  3-826,  Mohs. 
Lustre  metallic-adamantine.  Streak  white. 
Color  various  shades  of  brown,  passing  into  in- 
iigo-blue ;  greenish-yellow  by  transmitted  light. 
Fracture  subconchoidal,  scarcely  observable. 


AccordiDg  to  Vauquelin,  it  is  a  pure  Oxyd  of  Titanium,  and  before  the  blowpipe 
Bxhibits  the  phenomena  of  that  substance.  When  heated  it  gives  out  a  reddish-yel- 
low phosphorescent  light,  which  appears  suddenly  like  a  flame  and  is  soon  over ;  a 
peciuiaritv,  according  to  Sir  D.  Brewster,  not  met  with  in  any  other  species. 

Obs.    Anntase  occurs  most  abundantly  at  Bourg  d'  Oisans,  in  Daupbiny,  accom- 

Bmjring  feldspar,  axinite,  and  Crichtonite.  It  is  also  found  in  mica  slate  in  the 
risons;  at  Tavatsch,  in  the  Tyrol.  In  Brazil  it  occurs  both  imbedded  in  quartz 
ind  in  detached  crystals  of  so  splendent  lustre,  as  to  be  sometimes  mistaken  for 
diamonds. 


BROOKITE.    RuTiLUS  Brookunus. 


PrtamaUe  Tiunimn-Ore,  Haid.    Jurlnite,  Stret.    Brookite,  Ltvf. 


417.  Primary  form:  a  right  rhombic  prism; 
BI :  M=10(P.  Secondary  form  :  M  :  e=14(P, 
B  :  6=101°  37^  Cleavage  parallel  to  M  indis- 
tinct ;  parallel  to  P  still  more  so. 

H. = 5-5 — 6.  Lustre  metallic-adamantine. 
Sireak  yellowish-white.  Color  hair-brown, 
pesBin^  into  deep  orange-yellow  and  some  red- 
oiah  tints.    Translucent — opaque.    Brittle. 


It  contains  Oxyd  of  Titanium,  with  traces  of  Oxyd  of  Iron  and  Manganese,  but  has 
n€it  vet  been  analvzed 

Obh.  Brookite  was  first  observed  among  some  minerals  accompanying  titanite  from 
Dmnphiny,  by  Mr.  Soret,  of  Geneva.  It  has  since  been  discovered  in  finer  crys- 
tals at  Snowdon,  Wales.    It  was  named  by  Mr.  Levy,  in  honor  of  Mr.  Brooke. 
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BED  COPPER  ORE.    BmLna  ocmtznavi. 

Oeuhadnl  r^ippn  On,  Jr.  Rtd  Oird  of  Ci.,i[»t.  OirdulaUd  Copper,  i>.  TlHOt*  miNl^ 
Atws,  Zletllen,  IT.    Calm  OiWe  Buuie,  Cuim  OiWul*.  H. 

418.  Primary  form:  the  regular  octahedron.  Secondary 
forme:  figs.  2,  3,' 5,  6,  7,  S,  9, 10, 11, 
&c.,  Pl.l.,  also  several  of  these  forms 
in  combination,  as  in  the  annexed  fig- 
ure. Cleavage  parallel  to  A.  //»- 
perfect  crystallizations  :  structure 
granular ;  particles  of  various  sizes 
occasionally  impalpable.  Sometimes 
earthy. 

H.=3-5.— 4.  G.-5-992,  Haidinger. 
Lustre  adamantine,  or  siibmelallic — 
earthy.  Streak  several  shades  of 
brownish-red.  Color  red,  of  various 
shades,  particularly  cochineal-red ; 
occasionally  crimson-red  by  transmitted  light.  Subtransparent — 
subtranslucent.     Fracture  conchoidal,  uneven.     Brittle. 

It  coDlaJDS  Copper  8808,  (ivo  atoms,)  and  OijKen  1113,  (one  atom.)  Before  lh« 
blowpipe,  ID  the  reducing  Same,  on  charcoal,  il  aflorda  a  glUinle  of  copper.  It  dia- 
■olveii  wiih  effervescence  iQ  nitric  Hcid. 

Ooa.     TiU  art  formerly  included  ihe  earthy  varieties.    These  tisuill]r  preaenl  a 


Fine  translucent  t:r]'slal5  uf  red  copper  ore  (icciir  wilh  iiaiive  copper  and  quarlz  at 
VTheal  G.Tlanii,  and  other  Comi.sli  mines.  IsolaieiJ  crvsuls,  <«meiiines  an  inch  in 
diameter,  are  found  imb;dticJ  in  lilhiimarsrt^  at  Ches.sy,  near  Lyons:  ihev  are  gene- 
rally coaiecl  Willi  malachite.  Splendid  specimens  are'broughi  from  the  Bannai  and 
Elcalhe  line  libera,  in  Sib.-ria-  Cornwall  and  Rheinbreiiback,  on  the  Rhine,  affords 
the  capillar-i  varieiy,  n-hich  occurs  in  eitreraely  slender  crystals,  relicularly  and  con- 
fusedly axe'rcfrated,  ofieo  appearing;  fibrous  and  flocculent. 

It  has  been  observed  massive  at  Schuyler's  mine,  N.  J.,  associated  with  chrrBocoIla 
and  native  copper. 

When  found  in  large  quantities,  this  species  is  valuable  as  an  ore  of  copper. 

PYROCHLORE.    RcnLfs  Drsromca. 

Ucutaednl  Tilulum-Oie,  M.    VyracUort.  Brix$Ur'i  Jgara.  VL  3W. 

419.  Primary  form:  the  regular  octahedron.     Cleavage  noae. 

H.=5.  G.=4-2 — 4-25.  Lustre  vitreous  or  resinous.  Streak 
pale  broivii.  Color  dark  reddish-brown ;  the  fresh  fracture  almost 
black.     Faintly  subtranslucent — opaque.     Fracture  conchoidal. 

It  conuins,  according  to  Wohler,  Titanic  Acid  6*75,  Lime  12-85,  Procoxyd  of 
Uraniuui  5-18,  Oivd  ol  Cerium  6-80,  Proioiyd  of  Manganese  3-"5,  Oxyd  of'^Tta 
fl-61.  Oiyd  of  Iron  2-16,  and  Waier  4-30=97-30;  also  a  trace  of  llaoric  acid  and  iMg- 

Bel'c.re  the  hlouTiipo  il  becomes  pale  bron-nish-velloir,  but  retains  its  lustre,  and 
with  great  dilficuliy  fuses  inio  a  blackish-brown  scoria.  Il  is  perfectly  dissolved  in 
borai,  affording  a  reddish-yellow  iran.-ipareni  globule  in  the  oxydaiing  'flame,  which. 


flCAPTINBA.  Jbd 

Dtt  llamiDg,  becomes  opaque.  When  kcoDaidenblepoitioiiof  theasMy  !■  idded,  the 
gltn  on  cooling  asnimes  the  form  or  a  white  enamel.  In  sail  of  phonihortu  it  di>- 
■olves  completely,  and  U  first  wilh  some  effervescence.  -  The  glus  in  the  oiydiiiEg 
flame  L^  yellow  while  hot,  but  becomes  gruB'neen  on  eoolina. 

On.  II  occurs  imbedded  in  sienite  ■(  Frederickswani  and  Laurrlg,  Id  Norway, 
usociated  wiih  zircon,  to  which  it  has  cmuiderable  TesemUance ;  and  alsn  polymig- 
nite  and  phoophaie  of  ytlria.  It  va-t  named  by  Beneliua  in  allusion  to  its  propeity 
of  becoming  yellowish-green  tuder  the  blowpipe,  ftorn  nf ,  fir*,  and  x^W*!!  f  rm- 


TIN  ORE.    JoviUB  aciMuTUi. 

.yinfT\a,  Tlitm.    Tlafluia*.    WoalTla. 
.    Euln  OmtM,  U. 


420.  Primary  form :  a  right  square  prism.     Secondary  for 


figs.  1  and  2,  of  crjrstals  from  Cornwall.  M :  6=133"  38',  e;e= 
WloSS*,  c:a=124'^,  e  :  a=150°  47',  0:0=159°  6'  and  118°  16', 
^ :  e'=112°  37'  and  157°  23'.  Cleavage  indistinct  parallel  with  M 
Mid  e.  Compound  cryatals :  fig.  2,  p.  43,  composition  of  the  third 
kind,  or  parallel  to  the  plane  a ;  fig.  12,  PI.  IV.,  composition  of  the 
third  kind ;  effected  subsequent  to  the  commencement  of  the  forma- 
tion of  the  crystals.  (For  remarks  on  this  crystal,  and  this  kind  of 
compound  form,  see  i  78.)  Imperfect  crystallizationa  :  structure 
fibrous  divergent,  small  reniform  shapes;  grimnlar — particles  of 
various  sizes,  sometimes  impalpable. 

H.=6— 7.  G.=6-6— 71  i  6-96,  crystallized  variety;  6-514,  thin 
columnar  variety.  Lustre  adamantine.  Streak  pale  gray;  in 
some  varieties,  pale  browTi,  Color  principally  brown  or  black ; 
sometimes  red,  gray,  white,  or  yellow.  Nearly  transparent — 
opaque.     Fracture  subconchoidal,  uneven.     Brittle. 

n  contains,  according  lo  Ktaproih,  Thomson,  and  Berzelltis, 


Peroxyd  at  Tin 
Oiyd  of  Columbium 
Peroiyd  of  Iron 
Seaquozyd  of  Manganese 
SUiea 


3-395 
0-750 
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Before  the  blowpipe,  on  charcoal,  it  is  reducible,  but  witb  difficulty ;  rediietioQ'tatai 
place  more  rapidly  if  it  is  mixed  with  borax  and  carbonate  of  soda.  It  is  infusible  ii 
acids.  Fused  with  caustic  potash  it  yields  a  mass  which  is  mostly  soluble  in  water; 
hydriodic  acid  throws  down  from  the  solution  a  yellow  precipitate. 

Ob8.    Tin  ore  is  met  with  in  veins  traversing  granite,  gneiss,  and  mica  slate. 

Cornwall  affords  the  finest  and  most  remarkable  simple  crystals,  associated  witk 
fluor,  apatite,  topaz,  blende,  wolfram,  &c.  The  singular  compound  crystals  come 
mostly  from  Bohemia  and  Saxony.  The  twin  forms  from  Zinnwald  and  Schlackoi- 
wald  ofien  weigh  several  pounds.  It  is,  however,  found  in  the  greatest  abondasee 
at  Cornwall,  though  in  smaller  individuals,  and  under  a  great  variety  of  crystalline 
forms,  different  veins  affording  distinct  modifications.  It  also  occurs  in  Galacia, 
Greenland,  Sweden,  the  peninsula  of  Malacca,  and  the  island  of  Banca,  in  Asia. 
Some  specimens  from  the  vicinity  of  Fahlun,  where  it  occurs  associated  with  tapax, 
albite,  and  quanz,  contain,  according  to  Berzelius,  several  per  cent,  of  the  oxyd  of 
columbium.    This  is  the  Columbiferous  oxyd  of  tin  describeid  by  Phillips. 

The  fbrous  or  wood  tin  occurs  in  botryoidal  and  renifoim  shapes  of  a  radiated 
structure,  and  composed  of  concentric  coats.  It  occurs  at  Cornwall  and  Brazil 
Toad's  eye  tin  is  the  same,  on  a  small  scale.  Stream  tin  is  the  alluvial  debris  of  tin 
veins,  separated  from  the  deposits  of  gravel  by  washing.  It  occurs  in  the  low 
grounds  of  Cornwall.  The  United  States  have  afforded  a  few  small  crystals  of  fin 
at  Chesterfield,  Mass.,  associated  with  albite  and  turmaline.  Pseudomorphs,  imita- 
tive of  feldspar,  (a  common  mineral  in  the  region,)  have  been  found  in  UomwaU; 
and  others  composed  of  the  white  oxyd  of  tin,  imitative  of  quartz. 

The  Cornwall  mines  have  been  worked  from  a  very  remote  antiquity.  The  Ty- 
riaus,  as  early  as  the  time  of  Moses,  appear  to  have  exported  tin  from  this  region. 
They  now  afford  annually  4000  tons  of  tin,  amonntin^  in  value  to  £300,000.  The 
purest  grain  tin  is  obtained  from  the  stream  ore,  which  often  jrields  70  per  cent  The 
Dlock-tin  is  smelted  from  the  ore  dry  from  the  veins. 

Tin  is  employed  for  coating  iron,  and  thus  forms  the  material  for  the  ordinary  tin 
ware.  Mixed  with  mercury,  it  composes  the  metallic  covering  of  mirrors,  widi 
lead  it  forms  pewter. 


CERITE.    Ceritus  anoMBOHEDRtrs. 
RbombohedrmI  Ceiiiim-Ore.    Silicireroui  Oxyd  of  Cerium,  Silicate  of  Cerium.    Ochrafce. 

421.  Primary  form  :  tetraxona].     Massive;  structure  granular. 

H.=5-5.  G.=4-912,  Haidinger.  Lustre  adamantine.  Streak 
ffrayish-white.  Color  between  clove-brown  and  cherry-red,  passing 
into  gray.     Slightly  subtranslucent.     Fracture  splintery. 

According  to  Hisinger  and  Vauquelin,  it  contaiiLS 

Oxyd  of  Cerium  68*59  67 

Silica  1800  17 

Oxvd  of  Iron  200  2 

Lime  126  2 

Water  and  Carbonic  Acid  9-60=99-44,  H.  12»100,  V. 

It  is  infusible,  per  se,  before  the  blowpipe ;  with  borax  it  forms  a  yellow  globule, 
which  becomes  almost  colorless  on  cooling. 

Ob«.  It  occurs  at  Bastnaes,  near  Riddarhyttan,  in  Wcstmanland,  Sweden,  form- 
ing a  bed  in  gneiss,  and  associated  with  mica,  hornblende,  copper  pyrites,  cerioe, 
Ac.  It  bears  considerable  resemblance  to  the  red  granular  variety  of  comndmn,  but 
is  readily  distinguished  by  its  hardness. 


THULITK    Ceritus  rhombicus. 

422,    Primary  form:   a  rhombic  prism  of  92°  30',  and  8P 
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3(y,  according  to  Brooke,  who  also  supposes  it  to  be  oblique.  Cleav- 
age parallel  with  M  distinct.    Occurs  usually  granular. 

H.=5-5 — 6.  G.==3-1055.  Lustre  vitreous.  Streak  grajrish- 
white.  Color  rose-red.  Translucent — subtranslucent.  Particles 
of  granular  varieties  easily  separable. 

.  It  contains,  according  to  Thomson,  (Min.  i.  415,)  Silica  46*10,  Peroxyd  of  Ceriam 
5^95,  Lime  12*50.  Peroxyd  of  Iron  5-45,  Potash  800,  Moisture  l-55»99'56.  The 
silica,  as  is  stated  by  Thomson,  was  probably,  in  part,  derived  from  the  gangue, 
which  he  found  it  impossible  to  separate.  Before  the  blowpipe,  with  carbonate  of 
soda,  it  fuses  into  a  colorless  transparent  bead,  which,  with  the  addition  of  saltpetre, 
assumes  a  sensibly  violet  color,  indicating  the  presence  of  a  trace  of  manganese. 

Ob8.    It  occurs  at  Sonland,  in  Tellemark,  Norway,  in  a  rock  consisting  chiefly  of 
quanz. 


ALLANITEL    Melanophjecs  triclinati7s. 
Aaortliitic  MelaiM-Ore,  HaU.   Prianmtte  Cerium  Ore,  P.    Cerine. 

423.  Primary  farm:  an  oblique  rhomboidal  prism ;  M :  T=116°. 
Secondary  form :  M  :  c=129^,     T  :  c  (adjacent       v^V^V^^ 
planes)  =115°    P:  6=156°  45,  P :  5=151°  Pie^    ff  e)  ^  ^P>4\ 
=164°  30,  Haidinger,  with  the  common  goniome-    r\X  fn 

ter.     Cleavage  in  traces  parallel  to  M  and  T. 
Occurs  also  in  acicular  aggregations.     Imper- 
fect   crystallizations :     structure    impalpably 
granular. 

H.=6.     G.=4-001,  when  pure ;  if  mixed  with 
mica,  as  is  often  the  case,  it  varies  from  3-199 
— 3-797.     Lustre  submetallic — resinous,  occa-         "^<X      \>*^ 
sionally  massive  varieties  are  vitreous ;  not  of  high  degrees.   Streak 
greenish-gray ;  sometimes  inclining  to  brown.     Color  brownish  or 
greenish-black  ;  brown  in  thin  splinters.    Subtranslucent — opaque. 
Fracture  subconchoidal.     Brittle. 

According  to  Stromeyer,  (Poggendorfs  Annalen,  xzxii.  292,)  it  contains 

Silica 

Alumina 

Protoxyd  of  Cerium 

Proioiyd  of  Iron 

Protoxyd  of  Manganese 

Lime 

Water 

In  the  blowpipe  flame  it  iutumesces,  and  imperfectly  fuses  into  a  black  scoria.  It 
gelatinizes  in  nitric  acid. 

Om.  Cerine  and  orthite  have  been  united  with  this  species.  It  is  preferable  to 
retain  the  latter  separate  until  further  investigations  explain  more  fully  tneir  relative 
characters. 

Allanite  occurs  at  Alluk,  near  the  southern  extremity  of  East  Greenland,  imbedded 
in  granite.  It  usually  appears  in  black  ritreoos-like  masses,  and  is  rarely  crystal- 
lized.  It  was  named  in  honor  of  Mr.  Allan.  Cerine  is  associated  with  cerlte  at 
Bastnaes,  in  Sweden. 


Allanite. 

Cerite. 

33  021 

30-17 

15226 

1131 

21*600 

2819 

15  101 

20^72 

0404 

trace 

11080 

912 

3000=99-432. 

—  =99-51 
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THORITE.    Mblanofhjbcu  7*boufebus. 
Btntlimg,  Koof.  Vtt.  Acad.  HndL  lOB,  p.  L 

424.  Massive  and  compact. 

Not  scratched  by  the  knife.  G.=4-63.  Lustre  of  the  surface  of 
fresh  fracture,  vitreous;  of  exposed  surface,  resinous  and  dull 
Streak  dark  brown.  Color  black,  sometimes  inclining  to  brown. 
Fracture  conchoidal.    Easily  frangible. 

It  contains,  according  to  Berzelins,  Thoria  5T91,  Silica  18^,  Lime  9-56,  Perord 
of  Iron  3*40,  Oxyd  of  Manganese  3*39,  Magnesia  0*36,  Water  9*50.  with  small  por- 
tions of  Ozyds  of  Lead  and  Tin,  Peroxyd  of  Uraniom,  Potash,  Soda,  and  Alnmini. 

Before  the  blowpipe  it  gives  out  water  and  becomes  pale  brownish-red,  bat  does 
not  fuse.  Calcinra  in  a  tube  it  gives  slight  indications  of  fluoric  acid.  With  car- 
bonate of  soda  on  platinum  foil,  it  becomes  green.  It  Aises  easily  with  borax  into  a 
glass  colored  by  iron. 

Obs.  It  was  found  in  sienite  by  M.  Elsmark,  near  Brevig,  in  Norway.  It  is  stated 
to  resemble  Gadoiinite  in  external  characters.  The  new  metal  Thorium,  was  firtf 
discovered  in  this  mineral  by  Berzelius. 


ORTHITE.      MSLANOPHJBUB  ACICUIiABIt. 
OrthUe,  BendmB.    Brawi.  Jour.  UL  333. 

425.  Occurs  in  long  acicular  crjrstalSy  sometimes  two  feet  loDf ; 
also  massive. 

H.=5.  G.=3-288.  Lustre  vitreous.  Streak  brownish^jray. 
Color  black,  inclining  to  ash-gray.  Opaque.  Fracture  subcon- 
choidal. 

It  contains,  according  to  Berzelius,  (Afhandlingar,  v.  32,) 


FInbo. 

OottIlch*s  vda. 

SiUca 

36  35 

32^184 

Protoxyd  of  Cerium 

1739 

20^510 

Protoxyd  of  Iron 

1142 

12380 

Alumina 

1400 

14810 

Lime 

489 

7960 

Yttria 

3-80 

2870 

Protoxyd  of  Manganese 

136 

3360 

Water 

8-70«97-81. 

5360=99-434 

Before  the  blowpipe  it  froths,  becomes  yellowish-brown,  and  melts  with  effenret- 
cence  into  a  black  vesicular  globule.  With  borax  it  fuses  easily  into  a  clear  glas, 
which  in  the  reducing  flame  becomes  greenish,  and  in  the  oxydizing  flame  Uood-red; 
the  last  color  mostly  disappears  on  cooling. 

Obs.  Orthite  occurs  in  quartz,  in  acicular  crystals,  sometimes  exceeding  a  foot 
in  length,  at  Finbo,  near  Fanlun,  in  Sweden.  At  Skeppholm  it  is  disseminated  ia 
black  vitreous  masses  through  granite.  Orthite  also  occurs  at  Lindenaes,  in  Nor- 
way, and  was  brought  from  Greenland  by  Gies^cke.  The  name,  ortkUe,  is  derlTed 
from  op0oSf  straight,  in  allusion  to  the  straight  acicular  form  of  the  crystals. 


PYRORTHITK    Melanopoeus  flammans. 

426.  In  long  thin  imbedded  crystals,  without  any  distinct  form ; 
usually  aggregated. 
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H.  below  3.  6.=2'16 — 2*26.  Lustre  resinous.  Streak  and 
color  brownish-black ;  if  weathered,  yellowish-brown.  Opaque. 
Fracture  conchoidal,  splintery,  earthy. 

It  contains,  according  to  Berzelios,  (Afliandlingar,  v.  49.)  Silica  10-43,  Protoxyd  of 
of  Cerium  13-92,  Carbon  31*41,  Water  96*50,  Protoxyd  of  Iron,  6*06,  Yttria  4*87,  Alu- 
mina 3-59,  Lime  1-81,  Protoxyd  of  Manganese  I*39=:98-39. 

It  takes  fire  when  gently  heated,  and  bams  without  either  flame  or  smoke.  Subse- 
quently it  whitens,  and  foses  into  a  black  enamel.  With  borax  it  affords  a  transpa- 
rent glass.    In  heated  acids  it  dissolves  with  the  exception  of  a  black  powder. 

Obs.  Ii  occurs  in  a  vein  of  granite,  traversing  gneiss,  at  Karafvet,  near  Fahlun, 
in  Sweden,  associated  with  Gadolinite.  It  resembles  the  orthite  of  the  same  region, 
except  in  its  low  degree  of  lustre. 


GADOLINITE.    Msumovrbob  obliquus 


Prismatic  M «lane-Ore,  H^ii.    OadoUnit,  IT. 

427.  Primary  form:  an  oblique 
rhombic  prism  ;  M  :  M  (according  to 
Phillips)  =115^,  as  determined  with 
the  common  goniometer ;  according  to 
Haiiy  it  equals  109°  28^.  Secondary 
form:  M :  §=163°,  e  :  6=120°.  Cleav- 
age  very  indistinct.  Massive ;  struc- 
ture impalpably  granular. 

H.=6-5— 7.    G.=414— 4-3;  41795, 
Thomson  ;  4*238,  Haidinger.     Lustre 

vitreous,  inclining  to  resinous.     Streak  greenish-gray.  Color  black 
or  greenish-black.   Subtranslucent — opaque.   Fracture  conchoidal. 


24  330 

24  65 

45  330 

45*20 

4333 

4*60 

11*600 

1105 

13*590 

14*55 

trace 

0*986=10^169,  T.  and  S. 

0  50=100-56,  R. 

It  contains,  according  to  Thomson  and  Steel,  and  Richardson,  (Thomson's  Min. 
L  410,} 

Silica 

Yttria 

Protoxyd  of  Cerium 

Glucina 

Protoxyd  of  Iron 

Manganese 

Moisture 

It  decrepitates  in  the  blowpipe  flame,  and  when  in  thin  splinters  is  Aised :  heated 
with  caution  on  charcoal,  it  exhibits  a  vivid  glow,  and  the  color  becomes  paler. 
It  loses  its  color  in  heated  nitric  acid,  and  is  converted  into  a  jelly. 

Obs.  Gadolinite  occurs  principally  in  the  auarries  of  Karafvet  and  Finbo,  near 
Fahlun,  in  Sweden ;  also  at  Ytterby,  near  Stockholm.  At  each  locality  it  occurs  in- 
distinctly crjTstallized,  and  in  rounded  masses,  which  are  ollen  encircled  with  a  yel- 
low crust  and  imbedded  in  a  coarse  grained  granite.  At  E[arafvet,  crystals  have 
b^n  obtained  four  inches  long.  It  has  also  beien  met  with  at  Disko,  in  Greenland, 
and  imbedded  in  granite,  in  Ceylon. 

This  mineral  was  first  noticed  by  Capt.  Arhenins,  at  Ytterby,  and  analyzed  by  M. 
Gadolin,  who  discovered  in  it  a  new  earth,  which  afterwards  was  named  yttria^ 
from  its  locality,  Ytterby. 
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TITANIFEROUS  CERITE.    MsLiifOPHJEUs  Lauoiebi. 

Ltrngitr^  Abb.  da  Cbtm.  et  d«  Pbyi.  ZXVIL  319. 

498.  H.s=^*5— 7.  Lustre  yitreous.  Color  blackish  brown.  J^^aUure  coDchoidiL 
It  contains  Oxyd  of  Cerium  36,  Oxyd  of  Iron  19,  Lime  8,  Alumina  6,  Water  II, 
Ozyd  of  Manganese  1-8,  Silica  19,  Oxyd  of  Titanium  8 ;  the  excess  above  lOOof  tbe 
sum  of  these  quantities,  has  arisen  from  a  change  of  the  protoxyd  of  cerium  to  a  per- 
oxyd,  during  the  analysis.  It  swells  up  when  heated,  and  is  attacked  both  by  ^^^ 
and  alkalies. 
Ob8.    It  has  been  found  on  the  Coromandel  coast. 


iBSCHYNITE.    Melanophjeua  Mengunus. 
JEutbrnAUf  Bfoke.    Ann.  of  Phil.  x.  188.  Lmnkmrd. 

429.  Primary  form  :  an  oblique  rhombic  prism  of  about  127°, 
according  to  Brooke. 

H.  =  5 — 6.      G.  =  5-14 — 5-55.     Liistre  resinous submetallic 

Streak  dark  gray,  almost  black.  Color  nearly  black,  inclining  to 
brownish  yellow  when  translucent.  Translucent — opaque.  Frae- 
ture  small  subconchoidal. 

It  contains,  according  to  Hartwall,  (Poegend.  Ann.  xrii.  483,)  Titanic  Acid  56, 
Zirconia  90,  Peroxyd  of  Cerium  15,  Lime  38,  Peroxyd  of  Iron  2-6,  Peroxyd  of  Tin 
O'S.  Before  the  blowpipe,  on  charcoal,  it  swells  and  becomes  yellow ;  with  borax  it 
readily  forms  a  dark-yellow  glass;  with  salt  of  phosphorus  it  yields  a  tran^ArenC 
colorless  bead. 

0b8.  This  mineral  was  brought  hy  Menge  from  Minsk,  in  the  Ural,  where  it  oc- 
curs imbedded  in  feldspar,  and  associated  with  mica  and  zircon.  The  name  of  tkis 
mineral  is  derived  from  aifx^vn,  modesty. 


(ERSTEDITE.    Meulnofhcus  quadiutus. 

430.  Primary  form:  a  right  square  prism.     Secondary  form: 
the  primary  with  the  angles  and  edges  replaced ;  a  :  a=123°  16i'. 
H.=5-6.     G.=3-629.    Lustre  splendent.     Color  brown. 

It  contains  Tiianatc  of  Zirconium  68%5,  Silica  19*708,  Lime  S*613,  Magnesia 
9047,  Protoxyd  of  Iron,  1136,  Water  5'332»:=99*80. 

Ob8.  It  occurs  in  brilliant  highly  modified  crystals  at  Arendal,  Norway,  and  is 
commonly  found  upon  crystals  of  pyroxene.  The  species  was  discovered  by  Forch- 
hammer,  and  named  in  honor  of  tElrsted. 
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POLYMIGNITE.    MELANOPoeua  rectasgoixb. 
BenelitUt  Kong.  Vet.  Acad.  Haodl.  1894,  p.  38B ;  Brewtter'a  Jour.  III. 

431.  Primary  form  :  a  right  rectangular  ^^^-^''^^^^^--^..^ 
prism.  Secondary  form :  a  :  a=l36^  28^,  M  :  e  /"»/  ^  y> 
=154^  8',  (calculated!)  Cleavage  in  traces  par-  jri^'"TTTl 
allel  to  M  and  T.  The  crystals  are  generally 
slender  and  thin,  and  striated  longitudinally. 

H.— 6-5.  G.=4-77 — 4-85.  Lustre  submetal- 
lic,  but  brilliant.  Streak  dark-brown.  Color 
black.  Opaque.  Fracture  perfect  conchoidal, 
presenting,  like  the  surfisu^e,  a  brilliancy  almost 
metallic. 


B«rzelii]5  obtained  the  following  for  its  composition,  in  an  analysis  of  10-16  grains : 
Titanic  Acid  46  3,  Zirconia  14*4,  Perozyd  of  Iron  13-3,  Lime  4*2,  Sesquoxyd  of 
Manganese  37,  Peroxyd  of  Cerium  50,  Yttria  11'5.  Per  sr,  ihe  blowpipe  prod  aces 
BO  efect ;  with  borax  it  fuses  readily  into  a  glass,  colored  by  iron.  Tne  addition  of 
more  borax  renders  it  opaque  and  orange-colored. 

Obs.    It  occurs  at  Frederickswam  and  Staveam,  in  Norway,  imbedded  in  feld- 
apar  and  zircon  sieniie.    Its  crystals  sometimes  exceed  an  inch  in  len^h.    It  was 
named  by  Berzelius,  in  allasion  to  the  number  of  subrtances  that  enter  mto  its  com 
position,  from  nX»s,  nuiny,  and  luyvimy  to  mix. 


FERGUSONITE.    Colubibus  HEMiauAimATrs. 
Mmdiuger,  Edin.  TrmiM.  X.  S74. 

432.  Primary  form  :  a  right  square  prism. 
Secondary  form :  o  :  0=100°  28^. 

H.=5-5— 6.  G.=5-838,  Allan ;  5-800,  Tur- 
ner.  Lustre  externally  dull,  on  the  fracture 
brilliantly  vitreous.  Streak  very  pale  brown. 
Color  brownish  blcick ;  in  thin  scales  it  is  pale 
liver-brown,  or  yellowish-brown.  Subtranslu- 
cent — opaque.     Fracture  perfect  conchoidal. 

It  contains,  according  lo  M.  Victor  Hartwall,  (Kong. 
Yet.  Acad.  Handl.  1828,  p.  167,) 


Columbic  Acid 

Yttria 

Protoxyd  of  Cerium 

Zirconia 

Oxyd  of  Tin 

Oxyd  of  Uranium 

Peroxyd  of  Iron 


4775 
4191 

4-68 

303 

100 

0-95 

0-34==9965. 


It  is  infusible  before  the  blowpipe,  but  loses  its  color ;  with  borax  it  fuses  with  diffi- 
culty, and  forms  a  glass  which  is  yellow  while  hot,  with  some  interspersed  while 
spots  of  undissolved  matter.  With  carbonate  of  sodi*  *•  •'"  ''^composed  and  fuses, 
leaving  a  reddish  slag. 
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Ob8.  It  was  discovered  by  Gies^k^,  at  Kikertaursak,  near  Cape  Farewell,  ii 
Greenland,  disseminated  in  quartz.  It  was  named  in  compliment  to  Robert  Feifo- 
8on,  Esq.,  of  Raitb. 


YTTRO-COLUMBITE.    Coliticbcs  Beslzblb. 

Tttro-Tinttlita.     Tantale  Oitd*  Tttriftre,   H.     Dteeolonbate  of  TttrU, 
TviracohiMteit  of  Ytute,  TImum. 

433.  There  are  three  varieties  of  this  species,  which  require  a 
separate  notice ;  the  blacky  the  yellow,  and  the  brottn  or  dark 
yttro-columbite. 

The  black  exhibits  indistinct  traces  of  crystallization.  H.=5*6. 
G.=5*395.  Lustre  submetallic.  Streak  gray.  Color  black. 
Opaque. 

The  yellow  never  exhibits  a  crystalline  form,  but  occurs  in 
laminae  m  the  fissures  of  feldspar.  H.=5.  G.=5-S82,  Ekeber|(. 
Lustre  resinous  on  the  surface,  vitreous  in  the  firacture.  Streak 
white.     Color  yellowish-brown — greenish.     Opaque. 

The  brown  occurs  with  the  yellow,  in  thm  plates,  or  rardj 
gndns,  presenting  no  trace  of  crystallization.  H.=4-5 — 5.  Lusin 
vitreous,  inclining  to  resinous.  Streak  white.  Color  black,  widi 
a  very  light  shade  of  brown,  slightly  yellow  when  in  thin  pliM 
by  transmitted  light. 

These  rarieties  contain,  according  to  Berzelios,  (Afhandlingar,  ir.  2GB,  9^) 

Blark.  Yellow.  Bmwn. 


Colnmbic  Acid 

57  00                       ioOr\2i 

51815 

Yuria 

a>25                       29780 

38515 

Tuncrstic  Acid 

8-25     With  Tin    1044 

With  Tin   2-592 

Lime 

6-25                        0500 

3-260 

Peioiyd  of  Iron 

3  50                         1155 

0-565 

Ozrd  of  Uranium 

0-50=95-75.            6622= 

=99^35.          llll=97-648. 

Each  of  these  varieties  is  infusible  alone  before  the  blovpipe,  but  they  dtengim 
and  assume  a  light  color.  The  black  variety  froths,  and  tose^  with  carbooaie  d 
soda.    They  di5;solve  in  borax,  but  are  not  acted  upon  l>v  acids. 

Cms.  Thes^f  varieties  of  vtiro-columbite  occur  in  Sm'eden  at  Yi:erbv,  in  red  Wd- 
Sf«r.  and  at  Brxxldbj  and  FSnbo.  near  Fablun,  imbedded  in  quartz  and  albite,  and 
as^Kiated  with  |:arnet.  mica,  and  the  prrophysalite  variety  of  topaz.  We  are  ia- 
d^bced  to  Berzelius  for  the  discovery  and  description  of  these  several  varieliei. 


COLUMBITE.    CoujMBCB  aKCTiSGnxs. 
iilr*m  "^  ^^'"■^'^' -^  •- -»     T«uu.  ./ a.  g™«.    -tat-.  o«m*,  if . 

fj^x:  ^^^'^'"^  f""^"^  •   »  right  rectangular  prism.     Secamdarf 
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M :  e=140°  2(y,  5i :  6=129"  40*,  M :  «=15r<'  29',  fl  :  f=133=  &, 
M:e=112°31',  P:e=160°34',  P:e=lX9=40'.  M:e=l{»=26', 
M:e=15U°20',  P:a=126''2',  a  :  a(over  o  )  =10-2=  53,'  a:  £=143= 
68*,  P:6'=136^36',  &  :  o'=150"  17',  a:o'-^156- 2l>i'.  &" :  c=133= 
24',  P:6"=119°  13',  6";  6"(over  e)  =160=  29',  e:6"=170-  UJ'. 
The  abore  angles,  the  most  of  which  hare  been  calculated,  agree 
Tery  closely  with  observation.  The  following  are  the  valnes  of 
the  above  angles,  obtained  by  Brooke  with  the  common  eoniomeier, 
from  a  specimen  supposed  to  have  been  found  at  Bodenmais.  in 
Bavaria :  M : e=I58=  6',  m-.c=114- 30',  P  :  e=120',  P  :  5'=136o 
SC.  Dr.  Torrey  found  the  angle  m  :  c,  of  a  cn-stal  (fig.  1';  from 
Ebddam  (Ann.  New  York  Lye.  I.  89)  to  equal  137-,  and  m  ;  e= 
129°  SfK.  Cleavage  parallel  with  m  and  m  rather  distinct,  the 
former  the  most  so ;  parallel  with  P  indistinct.  Occurs  also  mas- 
sive ;  structure  granular. 

H.=5— 6.  G.=5-9— 7-9.  Liwfre  submetallic.  5'/rea*  dark -brown, 
alightiy  reddish  ;  brownish -black ;  a  little  shioiDg.  Co/or  iron- 
black,  brownish -black,  grayish-black.  Opaque.  Practure  subcon- 
choidal,  uneven.     Brittle. 

FrtMn  ihe  anasiial  va.rialion  in  tlie  S{iec:iBc  graTin  of  the  different  specimeni  or 
Colnicbium  ore,  it  is  probiblc  ihsL  ibe  subdivision  of  ibis  species,  which  hai  been 
proposed,  will  prove  aecessair.  Agreeably  lo  this  subdivision,  lb«  American  and 
Bodenmais  iipeciniens.  from  ineir  ideaiiiy  in  crr^mllizition,  compose  the  ^cia  Co- 
Inmbile.  Their  jpecifr;  fort/j  varies  froni 5^— ti  04.  In  i wo  successive  trials,  wUh 
anxcifflen  fruu  Middleiowo,  Conn.  I  ob:ained  5*95  and  SMr).  The  Aardacu  of  the 
Mladletown  spc'imens  is  oHen  an  low  a.«  5,  and  does  not  exceed  35:  that  of  ibe  Bo- 
denmais specimens  k.  staled  al  G. 

Specimens  from  Haddam  and  Middlelown  TreqaeQily  present  ihe  bine  oi  reddish 
tints  of  the  sicel  talnish. 

The  following  is  the  composition  of  this  division  of  this  species,  according  to 
Borkowsky,  Vogel,  and  Thoinson: 


Columbic  Acid 
Protoi.  Iron 
Frolox.  Manganese 
OiTd  of  Tin 
Waier 


B^.-iii 


740 


Cana 


6666 

68-22 

66  345 

803 

8-26 

8-400 

5-78 

619 

6120 

10-64 

9-58 

11-070 

10*20 

715 

6600 

—  =101-30. 

119= 

dOO-59. 

1500=100^05. 
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Dr.  Wollaston  obtained  from  four  grains  of  the  original  specimen  in  tlie 
Museum,  sent  out  from  Connecticut  by  Gov.  Winthrop  to  Sir  Hans  Sloane,  Colom- 
bic  Acid  80,  Protoxyd  of  Iron  15,  Protoxyd  of  Manganese  5=100. 

The  second  species  which  has  been  separated  from  Columbite,  retains  the  (Seima 
name  of  this  species,  TarUaliUf  or  Kimiio  TanUdiU^  from  its  locality.  Its  spedic 
gravity  is  stated  by  Ekeber^  at  7*236,  by  Klaproth  at  7*3.  It  contains,  according  to 
Berzelius,  Columbic  Acid  832,  Protoxyd  of  Iron  7*2,  Protoxyd  of  Manganese 7-4^ 
Oxyd  of  Tin  0-6=98-4.  ! 

The  third  is  a  nearlypure  Columbate  of  iron.  Its  specific  gravity  is  7*655, at- 
cordins:  to  Berzelius;  7-963,  according  to  Ekeberg.  Its  lustre  is  more  perfectly  metal- 
lic, and  its  streak  a  purer  reddish-brown  than  the  preceding.  Berzebos  obtained  for 
its  composition,  Columbic  Acid  85*85.  Protoxyd  of  Iron  12*97,  Protoxyd  of  Manga- 
nese 1*6,  Oxyd  of  Tin  0*80,  Lime  0  56,  Silica  0*72=102*51.  Thomson  proposes  tbe 
n^xsit  ferrotanialiU  for  this  variety. 

The  Broddbj  Columbite  contains  a  lar^e  proportion  of  tin,  and  has  a  specific 
gravity  of  6*5.    The  following  are  the  results  of  three  analjrses  by  Berzelius : 

Columbic  Acid 
Oxyd  of  Tin 
TuHKiic  Acid 
Oxyd  of  Iron 
Oxyd  of  Manganese 
Lime 

Before  the  blowpipe  alone,  on  charcoal,  Colimibite  is  invisible.  With  borax,  io 
powder,  fusion  is  slowly  but  perfectly  effected. 

Obs.  The  Coliunbite  of  Bodenmais,  Bavaria,  and  also  of  Rabenstein,  near  ZweiseL 
in  Bohemia,  occurs  in  granite ;  the  Kimito  tantalite,  Finland,  in  red  feldspar;  and 
the  specimens  which  occur  near  Fahlun,  in  Sweden,  in  albite  and  quartz. 

The  occurrence  of  Columbite  in  this  country  was  first  made  known  by  Mr.  Hateh- 
ett's  examination  of  a  specimen,  sent  by  Gov.  Winthrop  to  Sir  ELans  Sloane,  then 
President  of  the  Royal  Society,  which  was  labelled  as  found  at  Nautneaoge.  Dr. 
S.  L.  Mitchill  stated,  (Med.  Repos.  vol.  VIII.)  that  it  was  taken  from  a  spring  at 
New  London,  Conn.  No  locality  has  since  been  detected  at  that  place.  But  the  rM»- 
covery  of  it  at  Haddam,  first  published  by  Dr.  Torrey,  (Silliman's  Amer.  Jour.  IV. 
52,)  has  led  to  the  belief,  that  the  latter  was  its  original  locality.  It  has  since  been 
discovered  more  abundantly  near  Middletown,  Conn. 

At  Haddam  it  occurs  in  a  granite  vein,  associated  with  chry^beryl,  beryl,  PinitP, 
and  dutomolite.  Much  finer  and  larger  crystals  have  been  aflbrded  by  the  Middle- 
town  locality,  where  it  occurs  in  a  felospar  quarry.  The  above  figure,  2,  represents 
one  of  these  crystals  three  quarters  of  an  inch  long;  its  faces  are  sufficiently  brilliant 
to  permit  the  use  of  the  reflecting  goniometer.  A  crystal  from  this  locality  has  lately 
been  described  (Silliman's  Amer.  Journ.  XXX.  387)  by  Professor  Johnston,  of  tbe 
Wesleyan  University  of  Middletown,  which  weighed,  before  it  was  broken,  14 pounds. 
The  part  figured  weighed  6  lbs.  12  oz.  avoirdupois,  and  exceeded  7  inches  in  lengtb 
and  breadth.  It  exhibits  ihe  faces  m,  m,  «,  i%  ^,  6,  and  another  imperfect  plane,  which 
appears  to  be  d'.  Chesterfield,  Mass.,  has  afforded  some  fine  crystals,  associated  with 
blue  and  green  turmalines,  and  beryl,  in  granite;  also  quite  large  and  perfect  ciystal- 
line  individuals  have  been  found  at  Ac  worth,  N.  H.,  but  the  locality  is  now  appa- 
rently exhausted. 


PITCHBLENDE.    UaANros  iMoapmis. 

Uneleavahle  Uranium  Ore,  Jf.    Uranium-Ore,  Jlf.    Uron-Ochre,  P.    Protoiyd  of  Uranium,  Pedten, 
W,    Pechuran,  Haut.    Urane  Oiydul^,  H. 

435.  Massive  and  botryoidal ;   also  in  grains. 

H.=5-5.  G.=6'468.  Lustre  submetaliic,  or  dull.  Streak  black, 
a  little  shining.  Color  grayish,  brownish,  or  velvet-black.  Opaque. 
Fracture  conchoidal,  uneven. 

It  contains,  according  to  Klaproth,  (Beitrage  ii.  221,3  Protoxyd  of  Uranium  86-5, 
Protoxyd  of  Iron  2  5,  Silica  50,  Sulphurel  of  Lead,  6-0. 
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Alone,  before  the  blowpipe,  it  i*  infnaitde ;  bat  with  bonx  it  metis  into  «  gnj 
Moria.  In  the  slUe  of  powder,  it  diasolTes  slowly  in  nitilc  uid,  atlcDded  with  the 
fomistion  or  ihe  red  fumes  of  nitroos  acid.    It  is  not  attnclable  by  the  roagnet. 

Om.  Pitchblende  seeompinies  Tsrions  ores  of  silver  and  lead  at  Johanngenrgen- 
stadt,  MaticnberK,  and  Schneebei^,  in  Saxmy;  at  Joacbimsthal  and  Pnibiam,  in 
Bohemia ;  also  al  Rezbanya,  ia  Hungary  j  II  is  assodaled  with  uranite  in  some  ol'the 
Cornish  mines. 

It  is  employed  in  porcelain  painting,  affording  an  orange-color  in  the  enameling 
Are,  and  a  black  one  in  that  in  which  the  porcelua  is  balcM. 

WOLFRAM.    WoLraimitB  bectanodlds. 


436,  Primary  farm :  a  rectangular  prism.  Secondary  /or 
t>  :  £'=101°  6',  e  :  e  (over  the  apex)  =125°  2(y. 
Cleavage  perfect  parallel  with  M.  Compound 
crystals :  composition  parallel  to  M ;  other  tvins 
occur  in  which  composition  takes  place  parallel 
to  e,  or  is  of  the  second  kind.  Imperfect  ays' 
tailizations :  structure  irregular  lamellar ;  also 
coarse  divergent  columnar ;  granular — particles 
strongly  coherent.  Pseudomorpha  imitative  of 
tUQgstate  of  lime. 

H.=5 — 5-5.     G.=7-l — 7-4.      Lustre  submetallic.     Streak  dark 
reddish-brown.     Color  dark  grayish  or  brownish-black.    Opaque. 


According  to  Berzelius  and  Vanqnelin,  it  contains 

Tnngstie  Acid                         74666 
Proloiyd  of  Iron                        ITSM 
Piwoiyd  of  Manganese              5-640 
Silica                                             2-100=100,  B. 

73511 
»746 

S'744 

=100,  V 

It  decrepiiales  before  the  blowpipe,  and  melts  al 

whose  surface  is  covered  with  crystals,  having „ 

forms  a  green  b;ad.    Wiih  salt  of  phusphonis  it  fuses  into  a  clear  globule  of  a  deep 
red  color. 

Obs.  Wolfram  is  often  associated  with  tin  ores;  also  with  galena,  in  veins  trav- 
ersing rray-wacke ;  also  in  quartz,  with  native  bismuth,  tungstate  of  lime,  pyrites, 
galena,  nlende,  &c. 

IT  occurs  at  Cornwall,  much  to  the  delrimeni  of  the  tin  ores ;  in  fine  crystals  al 
Sehlackenwald,  Zinnwald,  Ehrenfriedersdorf ;  also  at  Limoges,  in  France,  and  in 
the  island  of  Rona,  one  of  the  Hebrides. 

In  the  United  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quartz,  a.ssocialGd 
with  native  bismuth,  and  the  other  minerals  above  roeniinned.  Pseudomorpbs,  of  the 
form  of  lungsiaie  of  lime,  are  oflen  observed  al  this  locality.  It  has  also  been  met 
with  in  small  quantities  in  Trumbull,  Conn.,  in  ihe  topaz  vein. 


HAUSMANNITE.    M*n 

PrmnMnl  Mhhe-timf  Orr.  M.    Foil 
ofbanfiuM.    Uidiiilgrr  achw»ru-U 

437.  Primary  form :  a  square  octahedron.     Secondary  form  : 
tig.  67,  PI.  I. ;  a :  a=105°  25',  a :  a  {in  different  pyramids)  =117° 
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6A'j  3f :  a^=1 39<^  5&.  Cleavage  rather  perfect  parallel  to  the  ban 
of  the  octahedron.  Compound  crystals :  somewhat  similar  to  fig. 
129  :  the  some  kind  of  composition  sometimes  takes  place  between 
four  individuals.  Imperfect  crystallizations  :  structure  granular, 
particles  strongly  coherent. 

H.=5 — 6*5.  G.=4-722.  Lustre  submetallic.  Streak  chesnut- 
brown.     Color  brownish-black.    Opaque.    Fracture  uneven. 

It  coDtains,  according  to  Turner,  (Edinb.  Trans,  xi.)  Red  Oxyd  of  Manganese 
98  098,  Oxygen  0*215,  Water  0*435,  Baryta  0*111,  SUica  0  337=99*  196. 

In  the  oxydaiing  flame  of  the  blowpipe  it  afibrds  an  ameihjrstine  globule.  It  dis- 
solves in  heated  muriatric  acid,  yielding  an  odor  of  chlorine. 

Ob8.  It  occurs  in  porphyry,  with  other  manganese  ores,  near  Ilmenan,  in  Thnriii- 
gia,  and  at  Framont,  in  Alsatia,  in  fine  crjrstals.  It  has  been  observed  at  LebanoD, 
Pennsylvania. 


BRA  UNITE.    MiifaANUs  pEarroMtTs. 
Bracbtypoua  MangmucM-Ore,  M.  Anbjdrons  8eM|at-ozidc  of  M anfaocae,  Tktm, 

438.  Primary  form :  a  square  octahedron  of  nearly  the  dimen- 
sions of  the  regular  octahedron  ;  A  :  A=109^  63^  Secondarf 
form :   similar  to  the  last  species.     Occurs  also  massive. 

H.=6 — 6-5.  G.=4-818.  Lustre  submetallic.  Streak  and  cokr 
dark  brownish-black.     Fracture  uneven.     Brittle. 

It  contains,  according  to  Turner,  (Edinb.  Trans,  zi.)  Protoxyd  of  Manganese 
86-94,  Oxygen  9851,  Water  0949,  Baryta  2-260,  and  a  trace  of  SUica.  It  is,  there- 
fore, a  sesquoxyd  of  manganese.  It  dissolves  in  muriatic  acid,  leaving  a  silicioos 
residue. 

Obs.  It  occurs  both  crystallized  and  massive,  in  veins  traversing  porphyry  at  Oeh- 
renstock,  near  Ilmenau,  at  Elgersburg,  and  elsewhere,  in  Thuringia  ;  also  with  red 
epidote,  at  St.  Marcel,  in  Piedmont.  This  species  was  named  in  compliment  to  Mi. 
maun,  of  Gotlia. 


PSILOMELANITK    MiNOANUs  informis. 

Unclcavable  Manganete-Ore,  AT.  Compact  and  Fibruua  Manfaneiw  Ore.  Black  Hrinatit«>.  Chi- 
pact  Gray  Oxyd  of  MangancM.  Black  Imn  Ore.  Psiloroelanlie.  Schwarzelwttstein.  tT.  Fttrigir 
and  DIchter  Schwaixbraunatein,  Hmu.  Dichtea  Sehwarx-Mangaaen,  /^  ManjaneM  Ozld^  Hydrai* 
Concretionn^. 

439.  Crystalline  form  has  not  been  observed.  Occurs  massiTe 
and  botryoidal. 

H.=5 — 6.  G.=4 — 4-328.  Lustre  submetallic.  Streak  reddidi, 
brownish-black,  shining.  Color  black,  passing  into  dark  steel- 
gray.     Opaque.     Fracture  not  observable. 

It  contains,  according  to  Turner,  (Edinb.  Trans,  xi.)  Red  Oxyd  of  69-795,  Ozygei 
7 3(>4,  Baryta  16365,  Silica 0-260,  VVater  6-216==100. 

It  gives  a  violet  color  to  borax,  and  is  completely  soluble  in  muriatic  acid,  e] 
ingasmall  quantity  of  silica. 

Obs.    This  is  one  of  the  most  i^nerally  diffused  ores  of  manganese.    It 
occurs  in  alternating  layers  of  different  thiekneites,  with  psrroluaUe.    it 
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bolfToidal  and  EUlactitie  thapea,  bi  DcTomhlre  and  Cornwall ;  al  Ihlefield,  in  the 

Hanz ;  aLw  in  Hcssia,  Suony,  ie. 
This  species  occurs  also  in  mammlllaiy  and  boUroidat  maasea,  al  ChittendeB,  Vl 
The  name  psilomelanile,  is  derived  Irom  4>iX«t,  Kmtti  ni  ttabd,  and  ^W,  timet, 

and  was  given  il  on  accoant  of  its  smoMh  botiyoidal  forms  and  tdack  color.    The 

manKAD^se  oxidfc  noir  barfiiRrc,  from  Romaoicbe,  baa  a  somewhat  higher  tpecifte 

gravity,  hot  in  other  respecU  rciemblea  this  qwclei. 


CUPBEOUS  BIANOANESE.    Hukukcs 


440.  Massive,  in  small  reoiform  and  botryotdal  groups. 
H.=1'5.     G.=315 — 3-25.     Luatre  resinous.     Streak  and  color 
bluish-black.     Opaque. 

>,  according  to  L«]npadins,  Black  Oivd  of  Minnnese  82,  Brown  Oiyd 

l'50.  Silica  'i,  and,  according  to  Berxelins,  a  considerable  onanljij-  of  wa- 

lefore  Ihe  blowpipe  il  becomes  brown,  bol  does  not  faiie;   to  barai  and  sail 


of  Coppei  13'50.  Silica  'i,  and,  accordin; 


of  phosphorus  il  commoiiicaies  amelbfsttne  and  green  colors,  and  the  other  charac- 
lenstic  indicalions  of  copper  and  manganese. 

Oaa.    This  rare  minerat  occurs  in  the  tin  mines  of  Scblaggenwald,  in  Bohemia ; 
it  was  distinguished  by  Breithaapt  and  Lampadiu. 


MANQANITE.    Miicoiinn  aHomcn. 
HlncuMvOm,  JV.    Gnr  HunfUMK-On.    Gnj  OiM*  of  Mmv 


V^xj*  of  » 

441.  Primary  form:  a  right  rhombic  prism;  M  :  M=99^  40'. 
Secondary  form  and  twin  crystal,  fig.  15,  Pi.  III. ;  crystals  loogi- 
tudinally  striated.  In  this  crystal  composition  is  o{  the  third  kind, 
and  has  been  effected  parallel  to  the  plane  a  on  the  acute  solid  an- 

§le.  Other  twins  occur,  composed  of  two  individuals  united  by 
leir  acute  lateral  edges.  Imperfect  cryatallizaiions :  structure 
columnar ;   also  granular. 

H.=4 — 4*5.  G,=4-3 — 4-4.  Lustre  submetallic.  Streak  reddish- 
brown,  sometimes  nearly  black.  Color  dark  steel-black — iron- 
black.  Opaque ;  minute  splinters  cleaved  off  sometimes  exhibit  a 
brown  color  by  transmitted  li^ht,  when  exposed  to  the  direct  light 
of  the  Sim.     Fracture  uneven. 

It  coDtaiiu,  according  lo  Turner  and  Qmelin, 
Red  Oiyd  of  Manganese  9685  871 

Oiygen  306  34 

■Water  lO-lO—lOO,  T.  fri-lOO,  O. 

Before  the  blowpipe  aloneit  is  infusible;  with  borax  il  yields  a  viulfibluc  globule. 
Il  is  insoluble  in  nitnc  acid  i  in  muriatic  acid  il  gives  off  chlorine  and  diMulva  wiih- 
miA  &  mliiie 

*       --^-iStraTMBing  porphyry,  aijociated  wilh  ■•alcan-nu'.iirtr  anil 

.  .W_  dam.    .1^  .^  g(,l,(,„jj_ 
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PYROLUSITE.    Manganus  prisbcaticcs. 

Prlflmaiic  Mangaaeae-rre,  .V.    Gray  Oro  of  Manganese.   Wad.  Anhydrous  Bi.iozide  of 
Turner. 

442.   Primary   form :    a   right    rhombic         .^    is     v»V 
prism ;    M  :  M=93o  49/       Secondary  form :     /  i^^ 

M  :  e=136o  SCK,    M  :  6=133°  W.      Cleavage     ^ 
parallel  to  M  and  e,  e.     Imperfect  crystalli- 
zaiions  :    structure  columnar — often   diver- 
gent ;  also  granular ;   frequently  in  reniform 
coats  ;  often  soils  when  massive. 

H.=2 — 2-5.  G.=4-819,  Turner  ;  4-97  when  pure.  Lustre  me- 
tallic. Streak  black.  Color  iron-black,  sometimes  bluish.  Opaque. 
Rather  sectile. 


99-243 


It  contains,  according  to  Turner  and  Thomson, 

Red  Oxyd  of  Manganese  8405  85*62 

Oxygen  1178  1160 

Water  112                    156                                 

Baryta  0*53  0*55            Perox.  Iron  0-190 

Silica  051  0*66                                 O840 


! 


97-99,  Turn.      99  99,  Turn.  100213,  TL 

With  borax  it  affords  an  amethystine  globule ;  heated  in  a  matrass  it  yields  no 
water. 

Obs.  This  ore  is  extensively  worked  at  Elgersburg,  Umenau,  and  other  places  in 
Thuringia;  abo  at  E^rensdori,  near  Maehrish,  Triebau,  in  Moravia,  which  placr 
annually  affords  many  hundred  tons  of  this  ore.  At  each  of  these  places  it  is  asso- 
ciated with  psilomelanite.  The  fine.st  cr>'sials  occur  at  Sclummel  and  Oslertxeode, 
near  Johanngeorgenstadt,  and  at  Hirschberg,  in  Westphalia. 

In  the  United  States  it  occurs,  associated  with  psilomelanite,  abundantly  in  differ- 
ent  parts  of  Vermont,  at  Bennington,  Monkton,  Chittenden,  ^.,  both  crvstalliied 
similar  to  the  above  figure,  and  massive.  It  is  also  found  at  Conway,  Mass.,  in  t 
vein  of  quartz;  at  Winchester,  N.  H. ;  at  Salisbury  and  Kent,  Conn.,  forming  vd- 
vet-like  coatings  on  brown  iron  ore. 

Pyrolusite  parts  with  its  oxygen  at  a  red  heat,  and  is,  therefore,  extensively  em- 
ployed for  discharging  the  brown  and  green  tints  of  glass.  It  hence  received  its 
name  fVom  n^,  firt^  and  X»m,  to  wash  ;  and  for  the  same  reason  is  whimsically  enti- 
tled by  the  French,  U  savon  de  verriers.  It  is  easily  distinguished  from  psilomelanite 
by  its  inferior  hardness. 

Berthier  has  described  a  species  of  manganese  ore  differing  from  pyrolusite  in 
composition,  by  containing  one  atom  of  water  in  two  atoms  of  the  mineral. 

It  occurs  in  rounded  pieces  in  sand  and  clav  at  Groroi,  Cautem,  and  Vecdessos,  in 
France.  Color  brownish-black.  Lmsirt  dull,  submetallic.  Streak  light-<:hocoUte. 
It  di.HHolvcH  slowly  in  concentrated  sulphuric  acid,  and  colors  that  acid  a  fine  violet- 
rcsl.  By  ignition  it  loses  34  per  cent,  of  its  weight  in  water  and  oxygen,  without 
rlmnirinir  ItM  form,  but  acquires  a  reddish  color. 


KA  RTHY  COBALT     Maxgants  cobaltiferus. 

rniHit  r.ilinll,  /'.    Krdkobold,  H'.    Scbwarser  ErdkolMUi,  Haii.    Cobalt  Oxid*  Noir,  H. 

\  \\\    MrtN.tiivo  l)otryoidal,  earthy  tuid  granular.  [ 

*?»tn      U  -aaJ.     Lustre  somewhat  resinous.     Streak  ship»^ 
^  v>v**  hlMl^h  riiiil  hrownish-black.     Opaque.     Sectile. 
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According  to  Dobereiner,  it  contains  Ozyds  of  Cobalt  and  Manganese  76-9,  and 
Water  23*1.  Before  the  blowpipe  it  emits  the  odor  of  arsenic,  but  does  not  fuse.  It 
colors  glass  of  borax  blue. 

Obs.  It  occurs  in  sandstone,  associated  with  lead  and  copper,  at  Alderly  Edge,  in 
Cheshire ;  with  green  malachite  at  Nertschinsk,  in  Siberia ;  with  several'species  of 
cobalt  pyrites  at  Reichelsdorf,  in  Hessia,  and  Saalfield,  in  Thuringia. 

It  is  employed  in  the  manufacture  of  smalt. 

Its  brilliantly  shining  streak  is  an  impoitant  peculiarity,  and  may  assist  in  distin- 
guishing il. 

WAD.    Manoakus  TcaaENVs. 
Earthy  MongancM. 

444.  In  reniform,  botryoidal,  and  arborescent  shapes,  and  in 
froth-like  coating  on  other  minerals ;  also  massive. 

H.=0-5.  G.=3*7.  Lustre  dull,  earthy.  Streak  and  color  brown 
or  black.     Opaque.     Fracture  earthy.     Very  sectile.     Soils. 

It  contains,  according  to  Klaproth,  Oxyd  of  Manganese  68,  Oxyd  of  Iron  6*5,  Wa- 
ter 17*5,  Carbon  10,  Barvta  and  Silica  90.  Heated  in  the  matrass  it  gives  off  much 
water.  Berzelius  considers  it  a  hydrate  of  manganese.  Mixed  with  linseed  oil  it 
undergoes  spontaneous  combustion. 

Obs.  On  account  of  the  porous  nature  of  this  mineral,  it  appears  to  be  veir  light 
when  held  in  the  hand ;  but  on  immersing  it  in  water  it  imbioes  water  rapidly,  and 
gives  the  above  specific  gravity.  This  species  has  been  found  principally  in  the 
manganese  pits,  near  Elzeier,  in  Devonshire,  Cornwall,  the  Hartz,  and  Piedmont. 
It  is  supposed  to  be  the  coloring  ingredient  of  the  common  dendritic  delineations  upon 
limestone,  steatite,  and  other  substances. 


VARVACITEL 

445.  Occurs  in  thin  plates  and  fibres,  often  radiating ;  crystalline  form  not  appa- 
rent. 

H.«=2*5— 3.  G.=4-283— ^-623.  Lustre  submetallic.  StreaJc  black.  Color  steel- 
gray,  iron-black.    Opaque. 

According  to  Mr.  R.  Phillips,  it  contains  Protoxyd  of  Manganese  8113,  Oxygen 
13-48.  Water  540. 

Obs.  It  occurs  in  the  country  of  Warwick,  and  was  therefore  named  as  above. 
It  has  also  been  observed  in  the  Hartz. 

NEWKIRKITE. 

446.  Occurs  in  small  needles,  under  the  microscope  apparently  rectangular  prisms. 
H.=a— 3-5.     G.=3-824.     iMStre  metallic  splendent.      Color  a  brilliant  black. 

Opaque.    Rather  sectile. 

It  contains,  according  to  W.  Muir,  Deuioxyd  of  Manganese  5630,  Peroxyd  of 
Iron  40-35,  Water  G-70=«l03-35. 

Obs.  It  occurs  forming  a  coating  on  red  Haematite,  at  Newkirchen,  in  Alsace, 
and  was  named  by  Thomson  from  its  locality. 


CHROMIC  IRON.    Sidbrus  Chromicus. 
OetalMdrmI  Chrome  Ore,  M.  Cbromate  of  Iron.    Cfaromiron  Ore.   Chromeiieniteln.    Elien  Chrom 

Primary  form  :    the  regular  octaliedron.     Secondary 
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f€Tm :  fig.  9,  PI.  I.,  from  Hoboken,  N.  J.,  and  Bare  Hills,  near  Bal- 
timore. Occurs  usually  massive — structure  granular — ^partidei 
strongly  coherent 

H.=6'6.  G.=4'321  of  crystals,  Thomson  ;  4'498,  a  variety  from 
Stiria.  Lustre  submetallic.  Streak  brown.  Color  between  iroD- 
black  and  brownish-black.    Opaque.    Frticture  uneven.    Brittle. 

It  contains,  according  to  Klaproth,  Thomson,  and  Abich, 


Baltimore. 

Oreen  Oxyd  of  Chromiom 

55-5 

52-95                           60tM 

Protoxyd  of  Iron 

330 

89-34                          90-13 

Alumina 

60 

12-22                          11-85 

Water 

— 

0^70                           

Silica 

W 

White  substance  undetermined 

— 

3-09       Magnesia    745 

96*5,  Klap. 

98-90,  Thorn.           99*47,  Abich. 

It  is  infusible  alone  before  the  blowpipe.  With  borax  it  Ibises  with  difBcaUj,  M 
completely,  into  a  beautiful  green  globule.  In  small  fragments  it  is  attracted  of  Ihi 
magnet. 

Obs.  Chromate  of  Iron  occurs  only  in  serpentine  rocks,  forming  veins,  or  in  im- 
bedded masses.    It  assists  in  giving  the  vari^[ated  color  of  verd-antique  "a^tiif 

It  occurs  in  the  Gulsen  mountains,  near  Kraubat,  in  Styria ;  also  in  the  islaadi  tf 
Unst  and  Fetlar,  in  Shetland ;  in  the  Department  du  Var  in  France,  Silesia,  Bo> 
hernia.  &e. 

At  baltimore,  Md.,  in  the  Bare  Hills,  it  occurs  in  large  quantities  in  veim  or 
masses  in  seroentine ;  also  in  Montgomery  county,  six  miles  north  of  the  Potomac 
It  occurs  both  massive  and  in  crystals,  at  Hoboken,  N.  J.,  imbedded  in  serpentiiie 
and  dolomite  -,  also  at  Milford  and  West  Haven,  Conn. ;  also  in  large  masses  in  Uk 
southwestern Jpart  of  the  town  of  New  Fane,  Vt. 

This  ore  affords  the  oxyd  of  chrome,  which,  both  alone  and  in  combination  viib 
the  oxyds  of  other  metals,  is  extensively  used  in  oil-painting,  dyeing,  and  in  color- 
ing porcelain. 


CROCIDOLITR    Sidercs  fibrosus. 
Krokldollte,  Hamwmi.    BIm  Iroo  Btooe,  Klofnih. 

448.  Fibrous — fibres  long  but  very  minute  and  easily  sepanbk; 
also  massive. 

H.=4.  G.=3-2— 3-265.  Streak  and  Color  lavender-blue  or 
leek-green.     Opaque.     Fibres  somewhat  elastic. 

According  to  Stromeyer,  (Poggendorf  *s  Annalen,  xxiii.  156,)  the  fibrous  viriecy 
contains 

Silica  50-81  51-&I 

Protoxyd  of  Iron  33-88  3438 

Pniioxvd  of  Manganese             017  0*02 

Magnesia  232  2-(>t 

Lime  0-02  0-05 

S(Kla  703  7  11 

Water  6-58=99-81.  401=99-85. 

When  heated  to  redness,  it  melts  easily  into  a  black  shining,  opaque,  and  saB^ 
whfii  froihy  glass,  which  is  attractable  by  the  magnet.  The  single  nbres  resdilriaK 
Jri  ihp  flame  of  a  spirit  lamp.  With  borax  it  forms  a  green  transparent  bead,  vhk^ 
ft|r  Nfldlnit  Mlt  pet  re,  is  changed  to  brown. 
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Om.  It  occurs  at  Orangt  riTer,  near  the  Cape  of  Good  Hope.  Stavern,  in  Nor- 
way, is  stated  as  another  localitv ;  but  the  mineral  it  affords  aoes  not  precisely  re* 
semblc  the  African  variety.  The  name  of  this  species  is  derived  from  «yMts,  ««^, 
la  allnsion  to  its  wool-like  fibrous  stractare. 


HISn^GffiRITE.    SroERCs  Hubngsbi. 
HUBgeiit,  B^rt.  Tlmalite,  K§k€lL   Hydrou  BeiqliiUcite  of  Iron. 

449.  Imperfectly  cryslallized.   Cleavage  distinct  in  one  direction. 
Soft.      G.=3-045.     Streak  CTeenish-gray  or  brownish-yellow. 
Color  black.     Opaque.     Cross  fracture  earthy.     Sectile. 

It  contaips,  according  to  Berzelius,  Hisinger,  and  Kobell, 

Ozydoflron  51*50  49*869  60*86 

Silica  37-50  31-775  3128 

Alumina  550  

Ozyd  of  Manganese     0*77  — — 

▼olaiile  matter  11*75  Water  20*700  Water    19*19 

Biacuesia  trace=x97*02,  B.         =102*344,  H.    ==101-26,  K. 

Heated  in  a  glass  tabe  it  gives  out  water.  Before  the  blowpipe  it  becomes  mag- 
Mlie,  and  at  a  hi^h  temperature  melts  into  a  dull  opaque  black  globule ;  with  boiaz 
k  Ibms  a  yeliowish-green  glass. 

Obs.  It  occur?  in  the  cavities  of  calcareous  spar,  in  the  parish  of  Svarta,  in  Sn- 
dermanland,  Sweden  *,  also  at  Bodenmais,  in  Germany. 


YENIT&    SmERUs  anoMBicns. 
Dl-PrtflnAUc  Inm  Ore,  M.    TMlte,  Hvait,  Hmu.    Far  Cakarto-SiUdeu,  H. 

460.  Primary  form :  a  right  rhombic  prism ;  M  :  M=112®  37'. 
Secondary  form :  a  figure  of  a  crystal  from 
Elba.  In  other  crystals  the  plane  a,  is  wanting ; 
a  :  0=158°  49^,  o  :  o=139°  37',  M  :  0=128°  3». 
Lateral  faces  usually  longitudinally  striated. 
Cleavage  parallel  to  c,  indistinct.  It  occurs  also 
massive,  columnar,  and  granular.  When  the 
latter,  the  structure  is  often  nearly  impalpable. 

H.=5*5— 6.  G.=3*8— 41;  3*994,  Haidin- 
ger;  3*9796,  Stromeyer ;  3*825—4*061,  Le- 
lievre.  Lustre  submetallic.  Streak  black, 
inclining  to  green,  or  brown.  Color  iron-black, 
or  dark  grayish-black.     Opaque.     Fracture  uneven.     Brittle. 

It  contains,  according  to  Vauquelin  (Jour,  des  Mines,  xxi.  70)  and  Stromeyer,  (Un- 

tersuchungen,  p.  374,) 

Elba.  Elba. 

^^  .  ^*  UTS 

Protoxyd  of  Irott  J  57  of ;**» 

Protozyd  of  Manganese  J  ^  » "J^ 

w2tti°*  -=98.  V*i«l.  1-868-89-oee,  Sunn. 
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Before  the  blowpipe,  on  charcoal,  it  ftises  into  a  Mack  globale,  which  becomes 
vitreous  in  the  external  flame.  In  tne  interior  flame  the  surface  becomes  dull,  and 
provided  the  globule  has  not  been  heated  to  redness,  it  is  attractable  by  the  makpflt 
w  ith  borax  and  carbonate  of  soda,  it  fuses  into  glass,  nearly  or  perfctly  black.  It  ii 
soluble  in  muriatic  acid. 

Obs.  This  mineral  was  first  discovered  on  the  Rio  la  Marina,  in  Elba,  by  M.  Le- 
lievre,  in  1802,  where  it  occurs  in  solitary  crystals  of  considerable  dimensions,  and 
aggregated  crystallizations  in  compact  augite.  It  has  also  been  observed  ai  Fanaa, 
in  Norway,  in  Siberia,  and  Silesia. 

At  Cumberland,  R.  I.,  it  occurs  in  long  slender  black  or  brownish-black  cryatab, 
traversing  <^uartz,  and  ai»socinted  with  magnetic  iron  ore  and  hornblende.  The 
name  Lievnte  was  given  this  mineral  in  compliment  to  its  discoverer ;  Ihmik  is 
derived  from  the  name  of  the  island,  Elba,  on  which  it  was  first  found ;  Yealte,  or 
Jenite,  was  applied  by  the  French  in  commemoration  of  the  battle  of  Jena,  in  ISOfi. 


BROWN  IRON  ORE.    Siderus  hjematicus. 

Prinnatic  Iron  Ore,  M  and  J.  Brown  Hematite.  Brown  Iron  Ore.  Hydrvms  Peroz]ri  of  IfM. 
Btilpnofldftriie.  Brown  Ochre.  Brown  CMiy.  Iron  Smne.  Biif  Iron  Ore.  Gdiblta.  FyrotrtnlM. 
On«rf1te.  Yellow  Clay  Iron  Btone.  Rublnfliromer.  Brauneiaenatelii,  ThoDeiaeiMteIn,  IT.  EiM»- 
oxyd-IJydrat,  L.    Per  OxydA,  H.    Per  Uydro-Oxid«,  I.^^. 

451.  Primary  form  :  a  right  rhombic  prism ;  M  :  M=130°  W. 
Cleavage  parallel  to  e,  or  the  shorter  diagonal.  Perfect  crystals 
are  of  rare  occurrence.  This  species  usually  presents  stalactitic 
and  botryoidal,  or  mammillary  forms,  having  a  fibrous  structure ; 
also  massive,  and  occasionally  earthy.  Pseudomorphs,  imitative 
of  calcareous  spar  and  iron  pyrites,  have  been  observed. 

H.=5 — 5-5.  G.=3-922,  Haidin^r  ;  404,  crystals  from  St.  Just 
Lustre  adamantine,  submetallic  ;  sometimes  dull  and  earthy. 
Streak  yellowish-brown.  Color  various  shades  of  brown,  com- 
monly dark,  and  none  bright.  Cr^'stals  often  subtransparent,  and 
exhibiting  a  blood-red  tint ;  in  crystallized  varieties,  opaque. 

It  contains,  according  to  Thomson,  Ulmann,  and  D'Aubuisson, 

Cry  tula. 
Peroxyd  of  Iron  91-7 

Water  8*5 

Silica  — 

Sesquoxyd  of  Manganese  — 

100-2,  Th.  98-75,  Ul.  99,  D*A.       100,  D'A. 

Dr.  Thomson  supposes  the  crystals  form  a  distinct  species  ;  they  contain  but  half 
an  atom  of  water,  instead  of  one,  as  in  the  ordinary  brown  hematite,  and  is  there- 
fore a  dihydratc  of  iron,  whereas  the  latter  is  a  sim))le  hydrate. 

Before  the  blowpipe  it  blackens  and  becomes  magnetic ;  with  borax  it  fuses  into  a 
green  or  yellow  glass.  It  dissolves  in  warm  uilro-muriatic  acid,  and  gives  out  water 
when  heated  in  a  matrass. 

Obs.  This  specie?  is  very  var>'ing  in  its  external  appearance,  and  as  abundant  in 
the  appellations  by  which  it  has  been  designated.  The  crvstallized  variety  has  been 
called  Onecite,  rnbifiglimrMr,  pyrosideritc,  and  GUhiU ;  the  first  from  its  locality, 
the  last  in  compliment  to  the  celebrated  poet  and  mineralogist,  Gothe.  Brown  it- 
matite  includes  the  ordinary  imitative  shai)es.  S^cniv  and  ochrev  brmrn  iron  an 
are  more  or  less  decomposed  varieties,  composed  of  slightly  cohering  particles! 
Bog  iron  ore  arises  from  the  decomposition  of  other  species,  and  occurs  in  low 
marshy  grounds.  The  pisiform  and  reniform  clay  iron  ores,  consist  of  concentric 
globular  concretions,  imbedded  either  in  friable  or  compact  brown  hematite. 


BUIpnnsiderite. 

Hemntlte. 

Brown  Ochrt. 

80-50 

79 

83 

1600 

15 

13 

225 

2 

5 

trace 

3 

trace 
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Brown  iron  ore  occnn  both  in  primitive  and  mcondary  rocks,  in  beds  and  Teins^ 
asociated  at  times  with  apathic  iron^  heavy  spar,  calcareous  spar,  Anagoniie,  and 
qoartz ;  and  more  paiticolarly  when  m  yeins,  it  is  o(ken  associated  with  ores  of  man- 
ganese. 

The  crystallized  TarieCy  occurs  in  the  cavities  of  sandstone,  at  Clifton,  near  Bris- 
tol ;  near  Lostwithiel,  in  Cornwall,  and  at  Lake  Onega,  in  Siberia.  Other  varieties 
oecnr  in  Cornwall,  at  Cliilon,  at  Sandloge  in  Shetland,  in  Carinthia  and  Bohemia, 
at  Stc^n  near  Bonn,  and  at  Villa  Rica,  m  BraziL  The  bog  ore  forms  considerable 
repositories  in  Germany,  Poland,  and  Russia. 

rlxtensive  beds  of  brown  iron  ore,  accompanied  by  the  ochrey  iron  ore,  exist  at 
Salisbury  and  Kent,  Conn.,  in  mica  slate;  also  in  the  neighboring  towns  of  Beek- 
man  and  Amenia,  N.  Y.,  and  in  a  similar  situation  north  at  Richmond  and  Lenox, 
Mass.  At  Hinsdale  it  is  the  cement  in  a  conglomerate  quartz  rock.  It  is  very 
abundant  at  Bennington,  Vt.,  also  at  Monkton,  Pittsford,  Putney,  and  Rintoo,  of 
the  .same  state.  Nantucket  and  Martha's  Vineyard  are  other  localities ;  also  near 
Tinder's  Gold  Mine,  Louisa  Co.,  Va.,  there  is  an  abundant  deposit.  The  argilla- 
ceous varieties  are  abundant  in  Pennsylvania,  near  Eaaton,  and  through  the  Lehigh 
range  in  Fayette  Co.,  at  Armstrong,  Upper  Dublin,  and  in  Washinj^n  Co.  In 
nodules,  from  one  inch  to  a  foot  in  diameter,  it  is  met  with  at  Bladensburg,  Mary- 
land:  also  in  gravel  hills,  near  Marietta,  in  Ohio.  An  argillaceous  ore  is  also  found 
on  Mount  Alto,  in  the  Blue  Ridge,  in  Shenandoah  Co.,  Va.,  and  in  Chatham  and 
Nash  Co.,  N.  C. 

Brown  iron  ore  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  fVom 
the  purer  varieties,  obtained  by  smelting  with  charcoal,  is  readily  convertible  into 
ateel.  That  yielded  by  bog  ore,  is  what  is  termed  cold  skari,  and  cannot  therefore  be 
employed  in  the  manufacture  of  wire,  or  even  of  sheet^iron,  but  is  valuable  for 
easting.  The  hard  and  compact  nodular  varieties  are  employed  in  polishing  metal- 
lic buttons,  &.C. 


SPECULAR  IRON.    Siderus  rhombohedrus. 

KhmBbohcdral  Iron  Ora,  JIf.  Rbomlwidal  Iron  Ore,  J.  Red  Iron  Ore.  Olifiete  Iroa.  Micaccoin 
Irmi  Ore.  Red  Hematite.  Red  (;i«y  lron«tone.  Red  Ocbre.  Iron  Foam.  Eiaen  Glanz,  RolbelMii- 
M«ia,  IT.    Blutateln,  /few.    Eiaenoxjd,  A.    Fer  OligiMe,  H, 

452.  Primary  form  :  an  acute  rhombohedron  ;  R :  R=85°  68^, 
and  94°  2f.  Secondary  forms :  figs.  1  and  2,  of  a  crystal  from  Ve- 
suvius ;  fig.  3,  a  crystal  from  Elba. 

I. 


2. 


R :  6=137°  1',  a' :  0^-128°  and  122°  29^,  R  :  c/=-151°  14',  a' :  a'« 
142°  56^.     Cleavage  parallel  to  a  and  R ;  often  indistinct.     Com- 


•■'<.•••  I 
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•*:-:•  n  oi  the  first  kind  or  parallel  to  B: 

t:..:!  c  takes  place  parallel  to  a-  the  rron- 

•-   ..   tn::ie.     Imperfect  crystallizatimm 

■  ._  r  -"iiiibrm,  botryoidal.  and  sialactitic 

.    .;     ^;r.i«:rare  lamellar — laminae  joined 

r      t:.. — riixL-k  or  thin  ;  structure  grannlar 

..•^tCit: — .sii^tly  coherent — at  oiher 

-    :   ::cr7hi5  occur,   imitative  of  cal- 


^     ^ 


S^ne  M^mpact  varieties  are  ts  low 

.^ur.a*_y  splendent — massrrf  ra- 

..A    ::i»rrry-red  or   reddisL-:r:Tn. 

A^"      nipi;re  varieties,  red  urn  _n- 
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often  with  splendid  groups  of  qnartz  ciystals  presenting  the  form  of  the  isosceles  do- 
decahedron. UncrjTstallized  metallic  varieties  are  common  in  other  parts  of  the  same 
coantry.  It  occurs  also  in  the  Blue  Ridge,  in  the  western  part  of  Orange  Co.,  Ya. 
Micaceous  iron  in  large  masses,  composed  of  irregular  curved  laminae,  occurs  at 
Hawley,  Mass.;  also  eight  miles  above  Falmouth,  Stafford  Co.,  Va.,  on  the  Rappa- 
hannock river.  Red  hematite  is  found  at  Ticonderoga,  upon  Lake  Gkorge.  Len- 
ticular argillaceous  ore  is  abundant  at  Utica  and  Clinton.  At  these  places  it  forms 
■  layer  about  a  foot  thick  in  a  fine  silicious  gray-wacke,  and  extends  west,  of  the 
nine  thickness,  to  the  west  end  of  Lake  Ontario.  The  layer,  according  to  Eaton,  is 
about  twenty  miles  wide  and  two  hundred  and  forty  miles  long. 

ThLs  ore  affords  a  considerable  portion  of  the  iron  manufactured  in  different  conn- 
tries.  These  varieties,  especially  the  specular,  require  a  greater  degree  of  heat  than 
other  ores,  but  the  iron  obtained  is  nevertheless  of  good  quality.  Pulverized  red  he- 
matite is  employed  in  polishing  metals,  and  also  is  a  coloring  material.  Specular 
iron  is  readily  distinguished  from  magnetic  iron  ore,  by  it  reddish  streak. 

Hematite,  a  word  in  u.se  among  the  ancients,  was  applied  to  this  and  the  preceding 
species  on  account  of  the  red  color  of  the  powder,  from  ii/M,  blood.  The  term  specu," 
lar^  alludes  to  the  brilliant  lustre  it  often  presents. 


MAGNETIC  IRON  ORE.    Siderus  octahedrus. 

OetalMdrtI  Iron  Ore,  Jl.    OzydaUted  Iron.    FerTOto-ferric  Ozyd.    ManganeiMosteln,  tif  tk$  Otr- 
Fer  Ozjdul^,  U, 


453.  Primary  form :  the  regular  octahedron.  Secondary 
forms  :  most  of  the  forms  represented  in  the  first  twenty  figures  of 
PI.  I. ;  also  fig.  25,  PI.  I.  Cleavage  parallel  to  the  primary  form  ; 
perfect — imperfect.  The  dodecahedral  faces  are  commonly  striated 
parallel  to  the  longer  diagonal.  Compound  crystals:  fig.  129,  PI. 
11. ;  also  the  same  kind  of  composition  with  the  secondary  modifi- 
cations. Imperfect  crystallizations:  structure  granular — parti- 
cles of  various  sizes,  sometimes  impalpable. 

H.=5-5 — 6-5.  G.=6094.  Zit^^/rc metallic — submetallic.  Streak 
black.  Color  iron-black.  Opaque.  Fra^cture  subchonchoidal, 
shining.  Brittle.  Strongly  attracted  by  the  magnet,  and  some- 
times possessing  polarity. 

It  is  composed,  as  determined  by  Berzelius,  of  two  atoms  of  peroxyd  of  iron,  and 
one  of  proloxyd.  Before  the  blowidpe  it  becomes  brown,  and  loses  its  influence  on 
the  magnet ;  but  it  does  not  fuse.  With  borax,  in  the  oxydizing  flame,  it  fuses  into 
a  dnll-red  glass,  which  becomes  clear  on  cooling,  and  oi\en  assumes  a  yellow  tint ;  in 
the  reducing  flame  it  becomes  bottle-green.  It  dissolves  in  heated  muriatic  acid,  but 
not  in  nitric  acid. 

Oiw.  Magnetic  imn  ore  occurs  in  beds,  in  primitive  rocks,  generally  in  gneiss; 
but  also  in  clay  slate,  hornblende  slate,  chlorite  slate,  greenstone,  and  occasionally  in 
limestone. 

The  beds  of  ore  at  Arendal,  and  nearly  all  the  celebrated  iron  mines  of  Sweden, 
ronsist  of  massive  magnetic  iron.  Danncmora,  and  the  Taberg,  in  Smaland,  are 
entirely  formed  of  it.  Still  larger  mountains  of  it  exist  at  Kurunavara  and  Gellivara. 
in  Lapland.  Fahlun  in  Sweden,  and  Corsica,  aflbrd  octahedral  crystab^,  imbeddea 
in  chlorite  slate.  Splendid  dodecahedral  crystals  occur  at  Normark,  in  Wcrme- 
land.  The  most  powerful  native  magnets  are  found  in  Siberia,  in  the  Hartz.  They 
are  also  obtained  on  the  island  of  Ellba. 

Very  extensive  beds  of  this  ore  occur  at  different  places  upon  the  western  side  of 
Lake  fchamplain,  and  in  the  Highlands  of  New  York;  also  m  the  mountainous  dis- 
tricts of  New  Jersey  and  Pennsylvania,  and  on  the  eastern  side  of  Willis  Mountain, 
in  Buckingham  Co.,  Virginia,  &c.  Dodecahedral  crystals  occur  at  Franconia,  N.  H., 
Imbedded  in  epidote  and  quartz.  At  Marlborough,  Vt.,  it  is  found  in  octahedral 
*^l8,  imbedded  in  chlorite,  and  at  Bridgewater,  Vt.,  in  chlorite  slate. 
9  Uick  atreak  of  this  species  distinguishes  it  from  other  ores  of  iron. 
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FRANKLINITR    Sidebus  21iNCiPBBua. 
DodMftlMdrallKM  Ora,  JM: 

454.  Primary  form:  the  r^ular  octahedron.  Swantkaj 
forms :  fig.  9,  and  others,  PL  I.  Cleavage  very  indistinct  parallel 
to  the  primary  planes.  It  occurs  also  massivCi  with  a  coane  or 
fine  granular  structure — particles  strongly  coherent. 

H.=5-5— 6-5.  G.=5069, Thomson ;  5091, Haidmger ;  4-87, Ber- 
thier.  Ltistre  metallic.  Streak  dark  reddish-brown.  Color  iron- 
black.  Opaque.  Fracture  conchoidal.  Brittle.  Acts  slightly  on 
the  magnet. 


It  contains,  according  to  Berthier  and  Thomson, 

Peroxyd  of  Iron  66 

Sesquoxyd  of  Manganese  16 

Oxyd  of  Zinc  17 

Silica  — 

Water,  —  =99,  B. 


66100 
14-960 
17-435 

OiX>4 

0-560»99-349,  T. 


At  a  high  temperature  zinc  is  driven  off.  It  dissolves  without  efTervescence  is 
heated  muriatic  acid. 

Obs.  Franklinite  is  stated  to  occur  in  amorphous  masses  at  the  mines  of  Altea- 
beri;,  near  Aix  la  Chapelle.  But  a  more  abundant  locality  is  at  Franklin  fumice, 
in  Hamburg,  N.  J.,  where  it  is  accompanied  by  red  oxyd  of  zinc  and  garnet,  ia  cal- 
careous spar.  The  mast  perfect  crystals  are  imbedded  in  red  zinc  ore ;  those  occur- 
ring in  calc  spar  have  iheir  angles  rounded.  A  still  more  remarkable  deposit  exists 
at  Sterling,  in  the  same  region,  where  it  is  associated  with  Troosiite,  in  a  powerfU 
vein,  in  which  cavities  occasionally  contain  crystab  fhim  one  to  three  inches  la 
diameter. 

CRICHTONITE.    Sidehus  acrqtowcb. 
Azotomoui  Iron  Ore,  JIf.    laeriiM.    flmenite.    Moiaceaiittc. 

455.  Primary  form :  an  acute  rhombohedron;  R:R=61°2(y. 
Secondary  form :  the  annexed  fi^re. 
Cleavage  parallel  to  the  plane  a,  which 
truncates  the  vertical  solid  angle.  Com- 
monly in  angular  grains,  and  irregular 
masses  ;  sometimes  forming  a  coating  on 
other  species. 

H.=5— 5-5.      G.=4-4— 4-8  ;     4-427— 
4-491,  Thomson;  4-5 — 4-660,  Klaproth. 

Liuftre  submetallic.  Streak  metallic.  Color  dark  iron-black. 
Opaque.  Fracture  conchoidal.  Slightly  affects  the  magnetic 
needle. 

It  contains,  according  to  Mosander,  Rose,  and  Kobell, 

Titanic  Acid 

Oxyd  of  Iron 

Oxyd  of  Manganese 

Magnesia 

Lime 

Oxyd  of  Chrome 

Sihca 


MiMk. 

GMUin, 

46-67 

50-12 

59  00 

4708 

4,9-88 

40^25 

2-39 

165 

060 

^— . 

0*25 

0-38 

2  80=100-17,  M. 

=100,  R. 

— =100^90,  K. 
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It  is  infusible,  per  jf ,  before  the  blowpipe ;  witb  Hazes  its  action  is  vmBMi  to  tkM 
of  oxyd  of  iron.    It  is  readily  soluble  in  coocentraied  moriacic  acid^ 

Ob8.  The  variety  Menaccanite  occurs  in  irregular  crystals  and  masses,  imbedded 
in  serpentine  at  Inglesberg,  in  the  valley  of  G«rtein,  ^lizbor?.  and  is  asBociaxed 
with  apatite  and  sparry  iron  ore.  At  Egi^erbend,  in  ^forwav,  it  occurs  massive  and 
compact,  and  imperfectly  cnrstallized  at  llmensee  and  Ekatlieriner.ber?.  in  Siberia. 
It  was  first  observed  near  Menaccan,  ComwalL  The  name  btrime  is  derived  from 
the  river  Iser,  in  Ek>bemia,  where  it  occurs  in  rolled  masses.  It  occa$i  •nally  forms 
a  coating  on  rutile,  and  is  sometimes  mistaken  for  nigrine,  a  variecv  of  rutile:  bat 
it  is  disiinguished  by  its  inferior  hardness  and  black  streak.  Ai  Amity,  N.  T.,  it 
occurs  in  black  crystals,  imbedded  in  serpentine,  and  while  limrttocel  and  asso- 
ciated with  spinel,  Brucite,  rutile,  dec.  It  also  occurs  in  broad  laminated  masKS  at 
Washington,  Coon.,  imbedded  in  a  vein  of  quartz,  traversing  priminve  rocks. 

Crichtonite  is  sometimes  made  a  di«4inct  species,  separate  from  the  other  varieties 
of  this  species;  but  its  distinctness  has  not  yet  b^en  proved  by  an  analysis,  or  by  cryv 
tallographic  considerations.  It  is  described  as  having  a  briUiant  me'.allic  lustre.  Ukd 
occurring  in  small  acute  rhombohedrons,  with  truncated  vertical  solid  angles.  With 
salt  of  phosphorus  it  affords  a  glass  which  becomes  red  on  cooling.  lis  only  locaiiir 
is  St.  Christophe,  near  Oisians  in  the  department  of  the  Isere,  where  it  occurs  witn 
anatase,  quartz,  and  chlorite. 

Another  titanate  of  iron  has  been  analyzed  by  Berthier,  and  found  to  ccDtaia  Ti- 
tanic Acid  41,  Peroxyd  of  Iron  56*3,  Gluartz  *2  5=997,  with  a  trace  of  Oxyd  of  Maifr- 
Sinese.  It  occurs  in  dark  gray  compact  granular  masKs,  with  Hale  or  no  lustre,  in 
razil,  where,  according  to  m.  Montlevade,  it  constitutes  mountains  or  thick  banks 
of  considerable  extent,  alternating  with  transition  rocks. 


MOHSITE.    SiDEBua  MoBHAsnn. 

Z,cry,  Aon.  of  PbiL  March,  I8S7. 

456.  Primary  form :  an  acute  rhombohedron  ;  R :  R=73^  43f. 
Occurs  mostly  in  compound  crystals,  in  the  form  of  flat  and  nearly 
circular  crystals,  with  alternate  re-entering  and  salient  angles  on 
Aeir  edges.     Cleavage  not  apparent. 

Scratches  glass.  Lustre  metallic ;  brilliant.  Color  iron-black. 
Opaque. 

Obs.  It  is  supposed  to  have  come  from  Dauphiny,  It  is  distinguished  from  the 
preceding  species  by  the  indistinctness  of  its  cleavage,  and  its  superior  hardness.  It 
was  named  Mohsite  by  Mr.  Levy,  in  honor  of  the  very  distinguished  mineralogist, 
Professor  Mohs. 


BREISLAKITE. 

457.  Occurs  in  delicate  capillary  crystals  of  a  reddish-brown  or 
chesnut-brown  color,  bent  and  grouped  like  wool ;  fibres  flexible. 
Lustre  metallic. 

It  contains  Silica,  Alumina,  Iron,  and  a  considerable  portion  of  Copper.  With 
salt  of  phosphorus  it  affords  a  men  globule,  which  Ls  red  in  the  reducing  flame. 

Obs.  It  forms  coatings  in  the  cavities  of  lavas,  and  accompanies  nepheline  and 
pyroxene.    It  has  been  observed  at  Vesuvius  and  Capo  di  Bove,  near  Rome. 
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IRON.    Ferrum  octahedrum. 
OcUbedral  Iron,  JV.  and  J.   Meteoric  Iron.  Gediefen  EUen,  FT.  and  Z..   FerNaiif,  IT.    lfara,JUai. 

468.  Primary  form  :  the  regular  octahedron.  Cleavage  appa- 
rent parallel  to  the  faces  of  the  octahedron. 

H.=4-5.  G.=7-3 — 7-8 ;  7-318,  a  partially  oxydized  fragment  of 
a  crystal  from  Guilford  Co.,  N.  C.  Lustre  metallic.  Color  iron- 
gray.  Streak  shining.  Fracture  hackly.  Ductile.  Acts  strongly 
on  the  magnet. 

Native  iron,  undoubtedly  of  terrestrial  origin,  has  been  observed  at  Canaan,  Conn., 
and  in  Guilford  Co.,  N.  C.  At  the  former  place  it  occurred  in  the  form  of  a  vein, 
or  plate,  two  inches  thick,  attached  to  a  mass  of  mica  slate  rock  *,  at  the  latter  locality 
was  found  an  octahedral  crystal  weighing  about  7  ounces,  which  is  reported  to  have 
been  detached  from  a  mass  weighing  28  pounds,  and  which  a  blacksmith  wrougbt 
into  nails.    These  specimens  are  now  in  the  Yale  College  cabinet. 

Foreign  specimens  are  also  reported  to  have  been  found.  Cramer  describes  one 
weighing  4  pounds,  obtained  in  the  mine  of  Hackenburg.  Other  Saxon  localities 
are  Sieinbacn  and  Eibestock. 

Meteoric  iron  usually  contains  nickel,  and  small  quantities  of  other  metals. 

The  following  analyses  of  meteoric  iron  have  been  lately  published  by  Berzelios, 
in  Kongl.  Vet.  Acad.  Handlingar.  Stockh.  1834,  p.  115. 

Fron  Elnbofea. 

88-231 

8-517 

0-768 

Sulphur  and  Mang.     trace 


From  Blansko. 

From  Siberia. 

Iron 

93816 

88042 

Nickel 

5053 

10-732 

Cobalt 

0347 

0-455 

Manganese 

0132        Si 

Tin  and  Copper 

0460 

0066 

Sulphur 

0324 

trace 

Phosphorus 

trace 

Mel 

Magnesium 

0650 

Caibon 

0043 

Insoluble  part 

=100. 

0-480=100. 

Metallic  Phosphurets    2*211 

0-279 

=100. 

The/r5^  specimen  fell  near  Blansko,  on  the  25th  November,  1833.  The  metallic 
iron  constituted  only  1715  part  of  ii.  The  second  was  discovered  by  PaUas  on  t 
mountain,  between  Krasnojarsk  and  Abekansk,  in  Siberia.  It  contained  imbed- 
ded olivine.  The  third  specimen  is  supposed  to  have  fallen  towards  the  close  of  the 
fourieenih  century ;  it  is  preserved  at  Vienna. 

One  of  the  most  extraordinary  of  these  iron  meteorites,  preserved  in  any  coUee- 
tion,  is  now  in  the  Yale  College  cabinet.  It  weighs  1635  lbs. ;  length  3  feet  4  inches; 
breadth  2  feel  4  inches;  height  1  foo:  4  inches.  It  has  been  analyzed  by  C.  U.  Shcp- 
ard,  (Silliman's  Amer.  Jour.  XVI.  217,)  and  found  to  contain  Iron  90-02,  Nickel 
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9*674«:=99*694.  It  was  brought  from  Red  river.  Still  more  remarkable  masses  exist 
in  South  America;  one  was  disciivered  by  Don  Eabiii  de  Celis,  in  the  district  of 
Ciiaco-Gualamba,  whose  weiji^ht  was  estimated  at  30,000  pounds;  and  another  was 
fomid  at  Bahia,  in  Brazil,  whose  solid  contents  are  at  least  28  cubic  feet,  and  weight 
14,000  pounds.  The  Siberian  meteorite,  discovered  by  Pallas,  weighed  originally 
IGOO  pounds,  and  contained  imbedded  crjrstals  of  chry:K>lite.    Smaller  masses  are 

Suite  common.    Meteoric  iron  is  perfectly  malleable,  and  is  readilv  worked  into  cm- 
ing  instruments,  and  may  be  put  to  the  same  uses  as  manuiketured  iron. 


PLATINUM.    Platinum  ccmccm. 

Native  Platinm,  M.  and  J.     Heiahedral  Platlna,  Umi4.     PlaUna.     0«dtcgea  Ptadna,  W.  tad  L. 
Polyzen,  Hmu.    PlaUne  NaUfFerrlMre,  H. 

459.  Primary  form  :  the  cube.  In  irregular  forms  and  grains. 
Cleavage  none. 

H.=4— 4*5.  G.=16 — 19 ;  17-332  is  the  average  or  most  usual 
specific  gravity.  Lustre  metallic.  Streak  and  color  perfect  steel- 
gray  ;  shining.     Opaque.     Ductile.     Fracture  hackly. 

Il  contains,  according  to  Berzelius,  (Kong.  Vet.  Acad.  Handl.,  1898,  p.  113,) 

NlaehiM  Tac  llak.  NiaeliiH!  TagUak.  OoroUagndaL 

Platinum  7894  7358                         8650 

Iridium  497  S-SS 

Rhodium  0-86  115 

Palladium  028  0^30 

Copper  0-70  590 

Iron  1104  12^98 

Osmium  and  Iridium  1*^  undetermined    S'30 


98-75  97-86  98-99 

It  is  soluble  only  in  heated  nitro-muriatic  acid.  Not  fusible  in  the  flame  of  the 
common  blowpipe.  It  acts  slightly  on  the  magnet ;  this  property  depends  on  the 
amount  of  iron  it  contains. 

Obs.  Platinum  was  first  found  in  pebbles  and  small  grains,  associated  with  iridi- 
um, rhodium,  osmium,  palladium,  gold,  copper,  and  chrome,  in  the  alluvial  deposits 
of  Brazil,  Choco.  and  Barbacoa,  in  South  America,  where  ii  received  its  name,  fla- 
Una,  from  plata^  silver^  of  which  word  platina  is  a  diminutive.  It  has  of  late  years  been 
^Uacovered  in  considerable  abundance  at  Nischne  Tagilsk,  and  Ooroblagoaat,  in  the 
Uralian  mountaimt,  and  has  been  formed  into  coins  bv  the  Russians.  They  are  uol 
a  legal  tender,  but  pass  conventionally,  and  are  principally  current  in  the  southern 
provinces  of  the  empire. 

Although  platinum  generally  occurs  in  quite  small  grains,  masses  are  sometimes 
found  of  considerable  magnitude.  A  mass,  weighing  1088  grains,  was  brought  by 
Humboldt  from  South  America,  and  deposited  in  the  Berlin  museum.  Its  specific 
sravity  was  18*94.  In  the  year  18^  a  mass  of  platinum  from  Condoto  was  deposited 
m  the  Madrid  museum,  measuring  two  inches  and  four  lines  in  diameter,  and  weigh- 
ing 11,641  grains.  A  still  more  remarkable  specimen  was  foand  in  the  year  lfiw7, 
in  the  Ural,  not  far  from  the  Demidoff  mines,  which  weighed  lOjj.  Russian  pounds, 
or  9-52a  lb3.  avoirdupois.    It  specific  gravity  was  16. 

The  infusibility  of  this  metal,  and  its  property  of  resisting  the  action  of  air  and 
moisture,  and  nearly  all  chemical  agents,  render  it  highly  valuable  for  the  construc- 
tion of  philosophical  and  chemical  apparatus.  The  vessels  employed  in  the  concen- 
tration of  sulphuric  acid  are  now  made  of  platinum,  which  is  unaffecied  by  an  acid 
Snerally  so  corrosive.  Platinum  is  also  emploved  for  covering  other  metals,  and 
r  painting  on  porcelain.  It  admit*  of  being  drawn  into  wire  of  extreme  tenuity. 
Dr.  Wollaston  succeeded  in  obtaining  a  wire  not  exceeding  the  two  thousandth  part 
of  an  inch  in  diameter- 
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IRIDIUM.    Iridiitm  bbzaooitum. 
RkoakolwinI  IrMim.  BmUL    NatlTe  IrlAw.    IfldoMiiw.    Alloy  of  Irifiiui  wad 

460.  Primary  farm  :  a  hexagonal  prism.  Secondary  farm: 
fiir.  125,  PI.  II.  Cleavage  parallel  with  P,  easily  obtained;  paral- 
lel with  M,  indistinct.     Commonly  in  irr^^larly  flattened  grains. 

H.=6— 7.  G.=19-5,  WoUaston ;  19-471,  Rose,  a  crystal  at  b2P\ 
21-1 18,  a  crystal  from  Nischne  Tagilsk,  in  Siberia.  Lustre  metallic. 
Color  tin-white,  and  light  steel-gray.  Opaque.  Malleable  with 
difficulty. 

There  are  three  or  four  distinct  Tirielies  of  this  species,  which  have  been  de- 
icribed  by  Berzelins  as  occurring  in  Siberia,  (Poffg.  Ann.  xxxii.)  The  first  con- 
sists of  flat  plates,  possessing  no  regalar  form,  and  a  hardness  sufficient  to  scratch 
Slass.  G.= 19-25.  They  contain,  according  to  Berzelius,  Iridium  46*77,  Osmium 
^34,  Rhodium  3*15,  Iron  0-74,  which  is  nearly  equivalent  to  an  atom  each  of  Iridi- 
um  and  Osmium. 

The  second  variety  is  found  in  plates.    G.ssl8-645~19'i& 

The  remaining  varieties  occur  in  six  sided  plates.  G.r=dl'118.  One  contains 
Iridium  25*  1,  and  Osmium  74*9,  or  one  atom  of  the  former  to  three  of  the  latter; 
the  other.  Iridium  20,  and  Osmium  80,  or  one  atom  of  Iridium  to  four  of  Osmium. 

At  a  high  temperature  some  of  these  varieties  give  out  a  little  osmium,  but  mi- 
dergo  no  further  change.  With  nitre,  the  characteristic  odor  of  osmium  is  sooii 
aflforded.  and  a  mass  obtained  soluble  in  water,  from  which  a  green  precipitate  is 
thrown  aown  by  nitric  acid. 

Ois.  It  occurs  with  platinum  in  the  province  of  Choco,  in  South  America,  and 
in  the  Ural  mountains.  It  was  first  distinguished  by  Dr.  WoUaston,  who  discovered 
that  the  specimens  were  an  alloy  of  iridium  and  osmiimi. 


PALLADIUAI.     Palladium  octahedrum. 
Ocialie4rml  Palladilla^  Hmid.    NaUvv  Pultadlook 

461.  Primary  form:  supposed  to  be  the  regular  octahedron. 
Occurs  mostly  in  grains  apparently  composed  of  diverging  fibres. 

H.  above  4*5.  G.=ll-8,  WoUaston  ;  1214,  Lowry.  Lustre  me- 
tallic. Color  steel-gray,  inclining  to  silver  white.  Opaque.  Duc- 
tile and  malleable. 

It  consists  of  palladium,  alloyed  with  a  little  platinum  and  iridium.  It  is  infu- 
sible, per  »r,  before  the  blowpipe,  but  it  fuses  readily  with  sulphur.  By  continuing 
the  heat,  the  sulphur  is  driven  ofT,  and  a  globule  of  palladium  obtained. 

Obs.  Palladium  occurs  with  platinum,  in  Brazil.  Its  divergent  structure  dis- 
tinguishes it  from  the  latter  metal.    It  was  first  made  known  by  Wollasion. 


SELENPALLADITE.    Palladium  anoMBicuM. 
Scleniet  of  PaUadium. 

462.  Primary  form :  a  hexagonal  prism.     Occurs  in  six  sided 
tables,  which  have  a  foliated  structure,  and  cleave  parallel  to  the 

base  of  the  prism- 
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Lustre  metallic.  Color  white — grayish-white.  Opaque.  Brit- 
tle. If  heated  in  a  tube,  it  gives  a  rea  ring  of  selenium.  Heated 
strongly  before  the  blowpipe  it  becomes  colored,  and  fuses  into  a 
brittle  metallic  globule ;  with  borax  it  forms  a  transparent  glass. 

Obs.  It  exists  in  considerable  qnantities  at  Tilkerode,  in  the  Duchy  of  AnhalU 
Bemborg,  in  the  Hartz,  associated  with  selenid  of  lead  and  native  gold,  where  it  was 
first  detected  by  M.  Zinken. 


GOLD.    AnnuM  cubicum. 

Hcxabtdral  Gold,  JIf.    NaUve  Gold.    G«dl«feB  OokU  m    Etoetnun,  Hmtu,    Or  Nstlf,  U.    Sol.  M- 
tkgwu    R«x  MfltaUorum. 


463.  Primary  form  :   the  cube.     Secondary  form  :  figs. 
11,  inclusive,  of  PI.  I.,  dso  figs.  14,  16,  16.    Cleavage  none.    Com- 

Sound  crystals :  composition  similar  to  that  represented  in  fig.  129, 
ut  occurring  in  the  form  exhibited  in  fiff.  16,  PL  I.,  or  the  tetrag- 
onal trisoctanedron.  Imperfect  crystaUizations :  filiform,  retic- 
ulated and  arborescent  shapes — also  in  thin  laminae ;  also  in  im- 
bedded grains  and  rolled  masses. 

H.=2-6— 3.  G.=12— 20.  Lustre  metallic.  Streak  and  Color 
various  shades  of  gold  yellow,  sometimes  inclining  to  silver-white. 
Opaque.    Very  ductile  and  malleable. 

The  ores  of  f^old  in  nature,  usually  contain  silver  in  different  proportions.  The 
largest  proportion  of  silver  is  found  in  the  eUctrwm  of  Klaproth,  which  is  composed 
of  Gold  64.  and  Silver  36,  or  two  of  f^old  to  one  atom  of  silver. 

Ons.  The  native  gold  of  Marmato,  is  composed  of  Gold  73*45,  Silver  96*48,  or  3 
parts  of  gold  to  1  of  silver.  Its  specific  gravity  is  only  1^666,  as  determined  by  Bous- 
singault.  The  uroportion  of  3| :  1  has  been  found  \>j  Rose  in  the  gold  of  Titiribi, 
in  Columbia;  toat  of  5 :  1  by  Boussingault  in  gold  from  Trinidad;  6  :  1  by  Bous- 
singault  in  specimens  from  Ojas  Ancbas,  and  by  Rose  in  specimens  from  near  Nis- 
chne  TagilsK,  in  Siberia,  and  St.  Barbara,  Transylvania.  The  proportion  of  8  :  1  is 
the  most  abundant ;  such  is  the  case  in  a  specimen  from  Gtozuschlca,  Nischne  Ta- 
gilsk,  which  Rose  found  to  contain  87*17  ot  Gold,  and  12*41  of  Silver;  also  in  nu- 
meroos  others  analyzed  by  the  same  chemist,  and  also  by  Boussingault.  That  of 
13  :  1  is  also  of  frequent  occurrence.  Boussingault  found  a  specimen  from  St. 
Bartholomfe  to  contain  Gold  91*9,  and  Silver  81 ;  another  from  Girar  to  be  com- 
posed of  Gold  91*9,  and  Silver  8 ;  in  each  of  which,  the  proportion  of  gold  to  silver 
is  that  last  stated.  A  similar  composition  was  fuund  by  Rose,  in  specimens  from 
different  localities ;  one  from  Boruschka  contained  Gk)ld  91*36,  and  Silver  8*38.  The 
least  quantity  of  silver  was  found  by  G.  Rose,  in  the  native  gold  of  Schabrowski, 
near  Catharinenburg,  in  Siberia.  It  was  composed  of  Gold  98*96,  Silver  0*16,  Cop- 
I)cr  0  35,  Iron  0'05=99*52.  Its  specific  gravity  was  19*099.  Copper  is  also  occa- 
sionally alloyed  with  gold. 

It  also  occurs  disseminated  in  grains  or  thin  leaves  in  various  metallic  minerals, 
particularly  iron  pyrites. 

Native  gold  occurs  in  veins,  and  in  interspersed  grains  and  laminae,  and  occasion- 
ally crystsulized,  in  quartz.  In  the  United  States,  this  quartz  gangue  forms  beds  in 
the  mica  slate  of  the  reerion.  Occasionally  the  mica  slate  has  a  talcose  character.  It  is 
often  found  in  the  sands  of  rivers,  and  vaJleys,  where  it  has  been  carried  from  the  dis- 
integration of  auriferous  rocks.  Such  is  its  mode  of  occurrence  in  Brazil,  Mexico, 
and  Peru,  in  which  countries  it  is  occasionally  met  with  in  masses  of  several  pounds 
weight.  Masses  weighing  even  sixteen  pounds  have  been  discovered  in  the  Ural, 
where  the  gold  occurs  in  a  similar  situation.  In  Transylvania,  a  considerable  quan- 
tity of  gold  is  obtained  from  stream  works.    It  is  met  with  in  alltnrial  soil,  in  the 
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Wicklow  mountains  of  Ireland,  and  at  Leadhills,  in  Scotland.  A  specimen,  weigh- 
ing nearly  eight  Kovereigns,  fVom  the  Breadalbane  estate,  near  Glen  Coich,  in  Perth- 
shire, is  now  in  the  mineralogical  cabinet  of  Mr.  Allan,  of  Edinburgh.  At  Voros- 
patak,  in  Transylvania,  the  gold  is  disseminated  in  grains  through  the  rock.  The 
mines  of  Hungary  and  Transylvania,  Kremiiitz,  Schemnitz,  Posing,  Botza,  Mar 
gurka,  Nagyag,  Ofl'enbanya,  and  Boiiza,  occasionally  afford  fine  specimen-s  of  this 
metal.  It  occurs  also  in  Ssilzburg,  and  thence  in  several  places  along  the  Alps,  as 
far  as  La  Gardette,  near  Allemont,  in  Dauphiny.  The  Russian  mines,  in  the  Ura- 
lian  mountains,  are  quite  productive. 

The  mines  in  the  Unltea  States  are  quite  as  promising  as  any  in  the  wond.  The 
principal  deposits  of  'gold,  at  present  discovered,  are  situatea  within  the  states  of 
Georgia,  the  Carolinas,  and  Virginia;  but  it  has  been  traced  as  far  north  as  the 
Chaudi^re  river,  in  Lower  Canada,  and  is  believed  to  occur  in  a  nearly  continuous 
line  from  the  Rappahanock,  in  Virginia,  to  the  Coosa,  in  Alabama.  The  mines  in 
North  Carolina  are  mostly  within  the  three  ranges  of  counties  between  Frederick  and 
Charlotte,  which  are  situated  about  in  a  line  running  N.  E.  and  S.  W.,  correspond- 
ing in  general  with  the  direction  of  the  coast.  The  mines  at  Mecklenburg,  which 
are  principally  vein  deposits,  are  the  most  valuable.  The  mines  of  Burke,  Lincoln, 
and  Ruihcrford,  are  for  the  most  part  in  alluvial  soil.  Splendid  specimens  have  occa- 
sionally been  found,  the  most  magnificent  of  which  was  discovered  in  Cabamu  coun- 
ty ;  it  weighed  twenty  eight  pounobs.  In  Virginia,  valuable  deposits  occur  in  Spotsylva- 
nia Co.,  ten  miles  above  Fredericksburg,  on  the  Riippahanock  river,  at  the  U.  S.  jrold 
mines;  accompanying  silver,  lead,  and  Vivianite,  at  Rappahanock  gold  mines,  Staf- 
ford Co.,  ten  miles  from  Falmouth ;  in  quartz  and  decomposed  pyrites,  at  the  Cul- 
pepper mines,  Culpepper  Co.,  on  Rapidan  river ;  in  auriferous  pyrites  distributed 
through  veins  of  quartz,  lying  in  hornblende  slate,  at  Orange  gro^'e  cold  mine, 
Orange  Co. ;  in  quartz,  and  also  in  alluvial  deposits,  at  the  Greenwood  gold  mines, 
Orange  Co. ;  in  beds  of  quartz,  from  one  to  two  feet  thick,  associated  iniih  iron  py- 
rites, copper  pyrites,  blende,  argentiferous  galena,  spathic  iron,  and  Anglesite,  at 
Walton's  gola  mine,  Louisa  Co.  About  S100,000  have  been  obtained  by  washing 
along  the  streams  in  the  vicinity  of  this  mine.  It  accompanies  granular  heavy  soar, 
in  auriferous  pyrites,  at  Eldridge's  mine,  in  Buckingham  Co.,  and  occurs  in  various 
other  parts  of  the  state. 

Gold  is  the  most  ductile  and  malleable  of  the  metals.  According  to  Dr.  L^re,  a 
grain  may  bt  made  to  cover  in  the  form  of  ^old  leaf,  56|  square  inches;  and  Reau- 
mur states,  that  a  grain,  extended  to  the  thinness  it  has  upon  gilt  silver  wire,  will 
rover  an  area  of  1400  inches.  The  thinnest  gold  leaf  is  the  280  thousandth  part  of 
an  inch  thick.  On  account  of  the  extreme  malleability  of  this  metal,  though  costly, 
it  is  one  of  the  most  common  and  cheapest  means  of  ornamenting  furniture,  &c.  It 
retains  iis  pcrteci  brightness  of  lustre  uninlluenced  by  moisture  and  the  atmosphere, 
and  for  this  reason  is  perfectly  fitted  for  its  varioiLS  ornamental  uses,  and  a  bo  for 
numerous  purposes  in  the  arts. 

The  name  ckctmn,  was  applied  by  the  ancients  to  an  alloy  of  silver  and  gold,  in 
the  pro}H)rtion  of  one  to  five.  This  is  the  origin  of  Klaproth's  name  for  a  similar  na- 
tive alloy. 


A URO-TELLURTTE.    Atrum  rhombicum. 
Ytllow  Ore  of  Tellurium.    Whito  Ore  of  ToOurium. 

40 1.  Primari/  form. :  a  risrht  rbomlnc 
prism.  Svawdary  form :  M  :  c=142^  45', 
M  :  ?-r>7-  1;V,  P  :  a=l03"  3(K  P  :  «=143^ 
;V.  Cloavuij^o  in  trac(\s.  Occurs  in  small 
<'rvstals  and  imbedded  crvstallinc  lamiiitX. 

Soft.  G.--l(M)78,  Miil'ler  von  Reichen- 
stein.  Lustre  metallic.  Color  silvcr-whitCj 
much  inclining  to  bniss-yellow.     Opaque.     Rather  brittle. 
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According  to  Klaproth,  (Beitrage,  iii.  38,)  it  contains  Tellnriam  44*75,  Gold  96*75, 
Silver  8*50,  Lead  1950,  Sulphur  0*50.  Before  the  blowpipe  it  fuses  into  a  metallic 
giobnle,  and  gives  out  a  pungent  odor.    It  is  soluble  in  nitric  acid. 

Oe8.  Its  only  known  locality  is  at  Nagyag,  in  Transylvania,  where  it  is  associated 
with  graphic  gold  and  manganblende. 


SILVER.    Argentum  octahedrum. 
HezabedrftI  Sliver,  M.  and  J,    Native  Silver.    Oedlegen  Silber,  W.    Argent  Natir,  H. 

465.  Primary  form:  the  regular  octahedron.  Secondary  forms : 
&m,  2,  3,  4,  16,  and  others  intermediate,  PL  I.  Cleavage  none. 
Compound  crystals :  fig.  129,  PL  II.  Imperfect  crystallizations : 
coarse  and  fine  filiform,  reticulated  and  arborescent  shapes ;  also  in 
plates,  and  in  superficial  coatings. 

H.=2-5— 3.  G.=10-4743,  Haiiy ;  10-338,  Gellert.  Lustre  metal- 
lie.  Streak  shining,  metallic.  Color  silver-white ;  subject  to  tar- 
nish, by  which  the  color  becomes  a  grayish-black.     Ductile. 

Natiye  silver  is  usually  an  alloy  of  silver  and  copper.  The  composition,  accord- 
ing to  Berthier,  of  a  specimen  from  Carey,  is  Silver  90,  and  Copper  10.  It  is 
also  combined  with  gold  in  various  proportions,  as  is  stated  under  gold.  For- 
dyce  obtained  from  an  alloy  of  this  kind.  Silver  72,  and  Gold  28 ;  and  Klaproth, 
from  another  ore,  obtained  Silver  36,  and  Gold  54.  Probably  several  of  the  com- 
pounds of  gold  and  silver  will  constitute  distinct  species,  when  their  peculiarities 
shall  have  been  more  studied.  It  fuses  readilv  in  the  blowpipe  flame,  and  afl'ords  on 
cooling  a  globule,  having  an  angular  crystalline  form.  It  dissolves  in  nitric  acid 
and  heated  sulphuric  acid. 

Obs.  Native  silver  occurs  principally  in  arborescences  and  filiform  shape?,  in  veins 
of  calcareous  spar  or  quartz,  traversing  gneiss  slate,  and  other  primitive  rocks.  The 
structure  of  these  forms  is  sometimes  quite  peculiar;  they  being  composed  of  one  or 
more  series  of  octahedrons,  either  closely  united  or  arranged  perpendicularly  in 
straight  rows.  This  strucnire  is  very  apparent  in  most  of  the  Norwegian  and  Mex- 
ican varieties. 

The  mines  of  Kongsberg,  in  Norway,  formerly  afforded  magnificent  specimens  of 
native  silver ;  they  are  now,  however,  for  the  most  part,  under  water.  One  speci- 
men among  the  splendid  suite  from  this  locality,  in  the  royal  collection  at  Copenha- 
gen, weighs  upwards  of  5  cwt.  Its  principal  Saxon  localities  arc  at  Frieberg, 
Bchneeberg,  and  Johanngeorgenstadt ;  its  Bohemian,  at  Przibram,  Jochimstahl,  and 
Ratiborzitz.  It  also  occurs  in  small  quantities  with  other  ores  at  Andrea.«jbcrg,  in 
the  Hartz,  in  Suabia,  Hungary,  at  Allemont,  in  Dauphiny,  and  in  some  of  the  Corn- 
ish mines.  A  mine  on  the  estate  of  Alva,  in  Stirlingshire,  about  the  middle  of  last 
centur}',  afforded  not  less  than  j&10,000  or  ^£50,000  worth  of  silver  j  but  it  was  long 
since  abandoned.  «» 

Mexico  and  Peru  are  at  present  the  most  productive  in  silver.  In  Mexico  it  has 
been  obtained  mostly  from  its  ores,  while  it  occurs  principally  native  in  Peru. 
During  the  first  18  years  of  the  present  century,  more  than  8,180,000  marks  of  silver 
were  afforded  by  the  mines  of  Guanaxuato  alone.  Of  the  8,000,000  sterling  which 
it  is  calculated  is  the  value  of  silver  annually  afforded  by  the  mines  of  the  world, 
about  two  thirds  are  obtained  from  Mexico. 

The  uses  of  silver  as  a  material  for  coins,  also  in  the  manufacture  of  plate  and 
various  articles  of  luxury,  are  well  known.  For  coinage  it  is  alloyed  in  this  coun- 
try with  10  per  cent,  of  copper,  by  which  it  is  rendered  harder,  and  consequently 
more  durable.  It  is  le.ss  malleable  than  gold,  it  being  impossible  lo  hammer  it  into 
unbroken  leaves  thinner  than  the  hun(&ed  and  sixty  thousandth  part  of  an  inch, 
which  is  more  than  one  third  thicker  than  gold  leaf 


DSaCBIPTITB  HINBKALOOT. 


MERCTTRT.    HTDKiBomni  runovM. 


PtBld  Mmnrr,  -V.    Nulra  MemrT.  or  QalclnHfm.    0«<Ihh 
Wyinrrjam.     Adcnmni  Vlium.     apana  uruU.     Liquor  ^uruJli,  Hnr-      Mcmita  ^  Ch 

466.  Primary  form :  the  regular  octahedron.  Occurs  in  stnll 
fluid  globules  scattered  through  its  |;ang;ue. 

G.=13-56S.     Lustre  metallic.     Color  tin-white.     Opaque. 

It  is  entirely  volaiile  berare  ihe  blowpipe,  it  vaporiiing  at  the  lemperaiore  of  CO>, 
F.  It  tecumes  ■  BoUd  at  39°,  F.,  and  with  a  llnle  care  will  iheit  eiyaalliie  in  oco- 
hcdtons.     It  dissolves  readily  in  citric  acid. 

Obc.  Fluid  mercury  is  a  rare  mineral ;  the  quicksilver  of  commerce  is  moSJj  db- 
•lined  l>om  cinnabar,  one  of  its  ores.  Its  most  Imiionant  mines  are  those  of  Idrii, 
a  Camiula,  end  Almaden,  in  Sfiain.     At  Idiia  li  occurs  interspersed  throofb  • 


kind  of  slate  clay,  from  which  it  19  obtained  by  washing.  The  Idria  mines,  Hilc 
present  lime,  aflord  annually,  flom  its  ores  and  the  oalire  metal,  about  164  \au, 
which  is  a  less  quantity  than  formerly.  Nalive  niereury  is  also  found  in  small  qnn- 
at  Wiilfstein  and  Mors&eld,  In  (he  Palaiittate,  in  Carinlhia,  Hongaty,  Pen, 


Mercury  is  of  great  importance  in  (he  extraction  of  gold  and  silver  ores,  forwkick 
pnrpiMe  It  is  exported  in  large  quantities  to  South  America.  It  is  also  em^oycd  fer 
tlWering  mirrors,  for  thermometers  and  barometers,  for  percosaioo  powdan,  and  kt 
various  other  purposes  connected  with  medicine  and  the  arts. 

The  common  name  of  this  metal,  quicksilver,  is  a  (ranslalion  of  (he  M  nane, 
argentnm  vivtim,  and  in  part  also  of  hydrargyrum,  which  signifies  liquid  silver. 


AMALGAM.    Htdbibgt 

Di-deculwdnl  Kenair,  M.    Nstlva  Anulf  un.    NuurLlcb  AnalfUi,  W.    Ainiil|»,  Krau.  nl  L. 
MtrCBRArienlir.J/. 

467.  Primary  form :  the  rhombic 
dodecahedron.  Secondary  forms :  &^. 
4,  6,  8,  9,  16,  PI.  I.,  also  the  annexed 
figure.  Cleavage  parallel  to  E,  or  the 
{iu:ea  of  the  dodecahedron,  in  traces. 
Occurs  also  massive. 

H.=2— 3-5.  G.=10-6— 14 ;  13-765, 
Haidinger.  Lustre  metallic.  Streak 
and  color  silver-white.  Opaque.  Frac- 
ture coiiehoidal,  uneven.  Brittle.  Cut- 
ting it  with  a  knife  is  attended  with  a 
grating  noise. 

It  contains,  according  (o  Elaproch  (Beiirage,  f.  IB3]  and  Cordier,  (Phil.  Ui(. 
xiv.  41.) 
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The  blowpipe  heat  yoUtiUzee  the  mercury,  and  leaves  a  globule  of  pure  rilrer. 
When  nibbed  on  copper  it  commuoicates  to  it  a  silrery  lustre.  It  dissolves  in  nitric 
acid. 

Obs.  This  rare  species  occurs  principally  in  the  Palatinate,  at  Moschellandsberg, 
where  occasionally  large  and  highly  modified  crystals  are  found.  It  is  associate 
with  mercury  and  cinnabar,  in  ferruginous  and  argillaceous  veins,  and  is  said  to  oc- 
cur where  the  veins  of  mercury  and  silver  intersect  one  another.  It  has  also  been 
found  at  Rosenau,  in  Hungary,  and  has  been  observed  in  the  mine  of  Sala,  in 
Sweden. 


L£AD.    Plumbum  octaueorum. 

Ilezahedral  Lead,  Haid,   Gedlegen  Blei,  L,    Plomb  Natif.    Saturnui,  of  the  alehtmisu,    Plumbam 
nlgnim. 

468.  Primary  form :  the  regular  octahedron.  In  delicate  mem- 
branes, and  in  small  globular  masses. 

H.  =  l-5.  G.  =  11'3623.  L^istre  metallic.  Color  lead-gray. 
Opaque.     Fracture  hackly.     Malleable  and  ductile. 

It  fuses  readily,  and  covers  the  supporting  charcoal  with  a  yellow  ozyd. 

Obs.  This  species  has  been  fonna  in  small  quantities  in  Michigan,  on  the  An- 
glaise  river,  forming  delicate  membranes  in  the  cleavage  joints  of  galena.  It  is  re- 
ported as  occurring  at  Alston,  in  Cumberland,  in  minute  globules  imbedded  in  ga- 
lena.   It  has  also  been  observed  in  the  lava  of  Madeira. 

The  uses  of  lead  are  too  well  known  to  require  enumeration. 


BISMUTH.    BisMUTUM  octahedrum. 

Octahedral  Binnatb,  M,    NatiTe  BiamuUi,  CMiegen  Wismuth,  W.    Bifmuth  Natif,  H.   Bisema- 
tun,  JigrieUm.    Plumbam  Clnereum.    Teetam  Argentl.    AnUmonlam  Feminloum. 

469.  Primary  form :  the  regular  octahedron.  Cleavage  highly 
perfect,  parallel  with  the  faces  of  the  octahedron.  Occurs  also  in 
reticulated  and  arborescent  shapes,  and  foliated  and  granular 
masses. 

H.=2 — 2-5.  G.=9-737.  Lustre  metallic.  Streak  and  Color 
silver-whitf,  with  a  reddish  hue  ;  subject  to  tarnish.  Opaque. 
Fracture  not  observable.  Sectile.  Brittle  when  cold,  but  when 
heated  may  be  malleated. 

It  is  pure  bismuth,  excepting  occasionally  a  slight  admixture  of  arsenic.  It  fuses 
readily,  its  fusing  temperature  being  as  low  as  476<^  F.  Before  the  blowpi{>e  it 
evaporates,  and  leaves  a  yellow  coating  on  the  charcoal.  It  dissolves  in  nitric 
acid;  subsiequent  dilution  causes  a  white  precipitate.  Crystallizes  readily  from 
ftision. 

Bismuth  occurs  in  veins  which  traverse  gneiss  and  clay  slate,  accompanying  va- 
rious ores  of  silver,  cobalt,  lead,  and  zinc.  It  occurs  the  most  abundantly  at  the  sil- 
ver and  cobalt  mines  of  Saxony  and  Bohemia,  Schneeberg,  Annaberg,  Altenberg, 
Joachimstahl,  Johanngeorgenstadt,  d^.  It  has  also  been  found  at  Mod  urn,  in  Nor- 
way, and  Fahlun,  in  Sweden.  At  Schneeberg  it  forms  arborescent  delineations  in 
brown  jasper.  At  Wheal  Spamon,  near  Redruth,  and  at  Carrock  Fell,  in  Cumber- 
land, it  is  associated  with  ores  of  cobalt ;  formerly  it  was  met  with  near  Alloa,  in 
Stirlingshire. 

Lane's  Mine,  in  Monroe,  Conn.,  is  its  only  known  locality  in  the  United  States ; 
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it  is  there  asBodated  with  wolfram,  timgittte  of  lime,  gakna,  Uende,  Ac.,  «Bd  la  im- 
bedded in  quarts. 

Binnuth  is  employed  in  the  formation  of  type  metal,  pewter,  solder,  ftc.  Itisoat 
of  the  conititoents  of  the  alloy,  called,  from  its  extreme  fttsudli^,  fuaiUt  smM,  it 
meltiiig  at  a  ten^)eratiire  below  that  of  boiling  water ;  the  proportioDS  of  the  eompo- 
nent  parts  of  this  alloy  are  Sparts  of  Bismuth,  5  of  Lead,  and  3  of  Tin.  b  is 
times  used  for  taking  casts  of^delicate  objects  that  woold  be  deatroyed  by  heat. 


BISMUTH  SILVER.    Bismmnf  AaonrncuM. 
BtaBnttaic  Slhrcr  Ore.    WtaBotk  MIlMr,  tf  tkt  (Urmms.   Bliatli  8«lflu4  PkNobo-AifHidAft, 


470.  Raiely  presents  acicular  or  capillary  crystallizations ;  gene- 
rally in  amorphous  masses. 

Soft  Lustre  metallic.  Color  tin-white  or  grayish  ;  subject  to 
tarnish.    Opaque,    /^ac^re  uneven.    Seculel 

It  contains  Bismuth  37,  Lead  33,  Silver  16,  Iron  4*3,  Copper  0^,  Sntphnr  1$^. 
It  is  soluble  in  nitric  acid.  Before  the  blowpipe  it  fuses  rmduy  into  a  sUrer  bnttaa, 
coverinff  the  charcoal  with  the  oxyds  of  lead  and  bismuth. 

Obs.  It  accompanies  cornier  prrites,  in  amorphous  masses,  at  Schapbach,  ia  the 
Valley  of  Kintzig,  in  Baded.    It  is  worked  as  an  ore  of  silTer. 


COPPER.     CUPBUM  OCTAHEDRUM. 

OctalMdral  Copper,  JIf.  and  J.    GediegMi  Kapfer,  tf  tk§  Oerwumt,     Calvre  Natif,  A     V«hi 
AUkiM, 

471.  Primary  form  :  the  regular  octahedron.  Secondary 
forms:  figs.  1 — 11  inclusive,  PI.  L  Cleavaffe  none.  CompoutA 
crystals :  composition  parallel  to  a  face  of  me  octahedron ;  vari- 
ously modified.  Imperfect  crystallizaiions :  arborescent  and  fili- 
form shapes  ]  amorphous. 

H.=2-6 — 3.  G.==8-5844,  Haiiy.  Lustre  metallic.  Strealr  me- 
tallic shining.  Color  copper-red.  Ductile  and  malleable.  Frac- 
ture hackly. 

It  consists  purely  of  copper.  Before  ihe  blowpipe  it  fuses  readily ;  on  cooling,  it 
is  covered  with  a  coating  of  black  ozyd.  It  dissolves  readily  in  nitric  acid,  with  the 
extrication  of  the  red  fumes  of  nitrous  acid,  and  produces  a  blue  solution  with  am- 
monia. 

Obs.  Copper  occurs  in  beds  and  veins  accompanying  its  various  ores,  and  some- 
times associated  with  iron.  It  is  fVequently  found  in  loose  masses  imbedded  in  the 
soil. 

The  finest  crystalline  specimens  are  brought  from  Siberia  and  the  island  of  Nal- 
soe,  in  Faroe,  where  it  is  associated  with  fibrous  mesotype  in  amygdaloid,  and  though 
mostly  disseminated  in  minute  particles,  it  sometimes  branches  through  the  rock 
with  extreme  beauty.  ComwalJ,  and  many  of  the  mines  near  Redruth,  however, 
are  the  greatest  repositories  of  this  metal ;  it  also  occurs  in  considerable  quantities 
at  the  Consolidated  Mines,  Wheal  Buller,  and  others.  Its  crystallizations  are  seldom 
regular,  but  usually  lengthened,  and  grouped  in  elongated  series,  simiUr  to  native 
silver.    Brazil  also  affords  native  copper. 

This  metal  has  been  found  native  throughout  the  red  .sandstone  region  of  the 
United  States,  particularly  in  Massachusetts,  Connecticut,  and  still  more  abundantlj 
in  New  Jersey,  where  it  has  been  met  with  at  several  different  places,  sometimes  ia 
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fine  cryistalline  masses.  A  magnificent  mass  exists  near  Lake  Superior.  In  the 
Yale  College  cabinet  there  is  a  large  irregolar  mass  weighing  137  los.  from  the  tI- 
cinity  of  this  Lake,  near  the  On-ta-naw-gaw  river.  Another  specimen  still  remains  on 
the  west  bank  of  this  river,  which,  according  to  the  computation  of  Mr.  Henij  R. 
Schoolcraft,  who  has  seen  and  described  it,  weighed,  in  Iml ,  about  9900  lbs.  Smaller 
masses  are  quite  common  in  the  same  region.* 

Copper  is  of  very  extensive  apniication  in  the  arts.  In  the  pure  state  it  forms  va- 
rious utensils,  the  sheathing  of  snips,  ftc.  Alloyed  with  zinc,  it  con^tutes  brass, 
and  with  tin,  it  forms  bell  metal.  A  similar  alloy,  in  different  proportions,  com- 
posed the  material  of  which  the  ancients  made  their  brau  weapons  and  cutting  in- 
struments. The  proportion  in  these  instruments  was  about  as  five  of  ^pper  to  one 
of  tin,  which  is  the  ratio  that  affords  an  alloy  of  maximum  hardness.  This  was  the 
constitution  of  an  ancient  dagger,  analyzed  by  Hielm.  The  term  xaX««(,  or  as, 
which  was  applied  to  this  material,  was  also  a  general  appellation  for  copper,  and 
the  various  alloys  in  which  it  was  the  principal  ingredient. 


TELLURIUM.    Tellitrium  hkxaoonum. 

Native  Tellurium,  .tf.and  P.     Uezaliedral  Tellurium,  P.    Gediegen  SylTsn,  W.    Ocdlflfsn  Tellur, 
Maut.  and  L.    Tellurtt  Natif  Auro-Ferriffere,  H. 

472.  It  has  been  found  in  crystals,  which,  according  to  Mr.  W. 
Phillips,  are  regular  six  sided  prisms,  with  the  terminal  edges  re- 
placea ;  P  :  e=l22P  24/.  Cleavage  undetermined.  It  also  occurs 
massive  and  granular. 

H.=2— 2-6.  G.=5-7— 61,  Phillips.  Lustre  metallic.  Streak 
and  Color  tin-white.     Brittle. 

It  contains,  according  to  Klaproth,  Tellnrinm  93*55,  Iron  7,  and  €k>ld  0*35.  It 
fuses  readily  on  charcoal,  burning  with  a  greenish  flame,  and  volatizes  almost  en- 
tirely in  white  vapors. 

Obs.  Native  tellurium  has  hitherto  been  found  only  in  the  mine  of  Maria  Loretto, 
at  Facebay,  near  Zalathna,  in  Transylvania,  where  it  occurs  in  sandstone,  accom- 
panying quartz,  iron  pyrites,  and  gold.  About  forty  years  since  it  was  found  in 
considerable  abundance,  and  was  melted  to  extract  the  small  quantity  of  gold  it  con- 
tains.   At  present  it  is  very  rare. 


NATIVE  ANTIMONY.    Stibium  anoMBOHEDRUM. 

Khombohedral  Antimnny,  M.    Dodecah«dnil  AntUnnny,  J.    NaUve  AnUmony,  Oedlegen  AntimoB, 
Oder  SpeifglM,  fT.    Gediegeo  SpeUiglaiia,  Haut.    Antimolne  Nailf,  H. 

473.  Primary  form:  an  obtuse 
rhombohedron  ;  R :  R=117o  15'.  Se- 
condary form:  the  annexed  figiire. 
Cleavage  highly  perfect  and  producing 
a  surface  of  splendent  lustre,  parallel  to 
a,  also  distinct,  parallel  with  R.  Seldom 
in  crystals :  generally  massive,  structure 
lamellar. 


♦  Silliman's  Am.  Jour.  III.  201,  on  the  Native  Capper  of  the  southern  shore  ol 
Lake  Superior,  by  H.  R.  Schoolcraft. 
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H.=3— 3*5.  6.=&72|  Klaproth;  6-646|  a  Sweduh  yaiieCy. 
Lustre  metallic  Streak  aod  eolcr  tm-white.  Bather  brittle ; 
not  ductile. 

It  contains,  according  to  Klaproth,  AntJmnny  96,  BilTcr  1,  and  Iron  0-9^-9941. 
Before  the  blowpipe  it  aoon  meus  into  a  globule,  which  continnca  to  bom  tbonaih  the 
heat  be  removea;  a  continuation  of  the  heat  cauaet  it  to  erapoiate  in  while  nrnwu, 
which  are  deposited  around  the  globule.  Under  the  microJoope,  ydlowiah  iHdte 
octahedrons,  probably  of  antimoniottB  add,  are  aecn  to  be  fine  formed,  and  anbi»> 
ouently,  prismatic  cryaCals  of  oxrd  of  antimony,  with  which  at  hut  the  whole  ^obak 
IS  covered.    It  crystallizes  readily  firom  ftHion. 

Om.  It  occurs  in  lamellar  concretions  in  HwMstnne  at  BahSmrg,  near  8aU^  in 
Sweden ;  at  Andreasberg,  in  the  Harts ;  in  argentilenms  reins  in  gneias,  ait  AQa- 
mont,  in  Daiq>hin7 ;  at  Przibram,  in  Bohemia ;  in  Bfexioo,  and  other  places.  It  Is 
oAen  accompanied  by  the  following  species,  firom  which,  howerer,  it  is  readily  dis- 
tinguished by  means  of  the  blowpipe.  Antimony  is  yariously  employed  in  the  aits, 
and  for  pharmaceutical  preparations.  One  part  of  antimony  is  allofed  w&h  16  parts 
of  lead  ui  the  formation  of  type  metal    Witn  tin,  it  Ibrms  the  metal  on  which  mosie 


is  engraved. 


ANTIMONIAL  SILVER.    Smnm  aaoiOKini. 


_Prlautl6  AtttaMj,  JL  OetiteiiBl  Amtimmf,  J.    Aatteoaltt  of  flOvir, 
8llkw8pekigluis,ir«w.  AnUmon  BUber,  ^    AqMtAntlaKmiid,  JET. 


474.  Primary  form :  a  right  rhombic  prism.  Cleavage  par- 
allel to  P  distinct  Compound  cry  stale :  similar  to  those  of  Ar- 
ra^nite  and  white  lead  ore.  Imperfect  cryetallizatUms :  conqio- 
siticMi  granulaTi  particles  of  various  stxes,  weakly  coherent 

H.=3-5— 4.  G.=9-44— 9-8;  9*4406,  HaGy.  Lu,^fre  metallic. 
Streak  and  Color  silver-white,  inclining  to  tin-white.  Opaque. 
Fracture  uneven. 

It  contains,  according  to  Klaproth,  (Beitrage,  ii.  298,)  and  Vanqnelin,  (Hauy, 
iii.  392,) 

SilTer  84  76  77  78 

AnUmony  26=110,  K.       a4=-100,K.  23=100,  K,  22=100,  V. 

Before  the  blowpipe  gray  fames  of  antimony  are  given  off,  and  a  gray  metallic 
globule,  which  is  not  malleable,  is  left.   By  continuing  the  heat  the  silver  is  obtained. 

Om,  It  occnrB  in  veins  at  Altwoliach,  m  Fnrstenberg,  Wittichen,  in  Swabia,  and 
Andreasberg,  in  the  Hartz,  associated  with  several  ores  of  silver,  native  arsenic,  gt- 
lena,  and  other  species. 

If  found  in  sufficient  quantity,  this  would  be  a  valuable  ore  of  silver;  but  it  is  ret 
a  rare  mineral.  *  ^ 

NATIVE  ARSENIC.    Absenicm  rhombohedbcm. 
M.tlT«  Annie,  M.   6«ii«fn  Anenik,  W,   Arienie  N«Uf,  H.  AmnkiuL    1/^m,  A^m»f. 

476.  Primary  form:  an  obtuse  rhombohedron ;  R:R=114o26'. 
CZeara^e  imperfect  paraUel  with  a.  Presents  also  reticulated,  ren- 
^^\^\^  r  ^^^^^^'^^f  shapes;  structure  columnar  or  ffranular: 
She  S^ditTdTJ:  '  ^'""^  ^  ^^^^  perpendicular  to^he  axis 
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H.=3-5.  G.=5-672,  Harepath.  It  varies  from  5-67— 5-93.  Lus- 
tre metallic.  Streak  and  Color  tin-white,  tarnishing  soon  to  dark- 
gray. 

When  heated  it  volatilizes  in  a  white  smoke,  which  has  the  odor  of  garlic ;  if 
heated  nearly  to  redness  it  bums  with  a  pale  bluish  flame,  giving  out  alliaceous  white 
fumes. 

Obb.  Native  arsenic  commonly  occurs  in  veins  in  primitive  mountains,  and  is 
often  accompanied  by  red  silver  ore,  realgar,  blende,  and  other  metallic  minerals. 
The  silver  mines  of  Fieilx'ig,  Annaberg,  and  Schneebei^,  afford  this  metal  in  con- 
siderable quantities.  It  occurs  also  at  Joachimstahl,  in  Bohemia;  at  Andreasberg, 
in  the  Hartz;  at  Kapnik,  in  Tran^lvania ;  at  Orawitza,  in  the  Bannat;  at  Zincoff, 
in  Siberia,  in  large  masses,  and  at  St.  Marie  aux  Mines,  in  Alsace. 

Its  peculiar  odor  when  heated,  which  is  also  apparent  when  struck  with  a  hammer, 
is  quite  characteristic.  Arsenic  is  a  virulent  poison.  It  is  employed  in  several 
pharmaceutical  preparations.  It  is  also  used  in  giving  a  peculiar  tint  to  glass, 
and  in  various  metallurgical  q^erations. 

The  name  Arsenic,  is  derived  from  the  Greek,  cfrtMMv,  or  fftrwr,  moMeulinef  a 
term  applied  to  orpiment  or  sulphuret  of  arsenic,  on  account  of  its  potent  properties. 


ORDER  DL— PTRITINEA. 


V  IT.   A 


476.  Primutrw  farm :  nnknown ;  occurs  generally  mammiilar 
ted,  or  in  corred  Umellar  distinct  ocmcreCionSy  confuting  of  very 
thin  ciystalline  coats. 

H.=4.  G.^*4.  ZAiJfrtf  shining  or  glinimering,  melaUic.  S^eak 
diining.  CUor  nearly  that  of  nadre  alTcr,  bat  usually  tamidied 
of  a  Uaddafa  color.    Opaque.    Fracture  unevoi.    Sectile. 

AeDovdiBgtoKlapraik.(Bctois^L  187.)  the  ▼aricTf  firan  Andreasbeig  coniaiHi 
SOrer  Vt7^  Anooc  SS,  Axummj^,  and  ljvm44'«. 

BeCoR  tke  >hiwpi|ie  it  afinds  a  flOong  alliaceoos  odor,  acconpanyiiig  tlw  fomn 
of  tke  rulnniwd  anode  aad  aMimnny ;  aad  their  remains  a  gmnk  of  iao^are  ril- 
rer  sanonnded  br  a  riar . 

Oml  It  OCCUR  ax  Andreasbenr,  in  the  Hartz :  at  Guadalcanal,  in  Estremadnra,  in 
Spain ;  and  a:  Konssber^,  in  Norvar,  associax«l  with  antimonial  silrer,  galena,  aad 
naxirr  artamic  The  arsmical  fumes  under  the  blovpipe.  and  it$  liability  to  tarnish, 
dijTiniruish  i:  from  the  antimonial  silrer.  for  vhich  it  might  be  mistaken. 


NICKEL  STIBINE.    AacrarrEs  cttomts. 


CotekPriteeB.  Jf.    Xkkdiferou  Grajr  Aatteomr,  Xiclnhiiii^liwii,  •ftkt  Otnmt. 

477.  Primary  farm :  the  cube.  Cleavage  parallel  with  P  per- 
fecL    Occurs  also  masslTe — structure  granular. 

H.=5 — 5-5.  G.=6'451,  a  cleavable  variety.  Lustre  metallic 
Color  steel-gray,  inclining  to  silTcr-white.     Kittle. 

Ii5  composition,  as  determined  by  Klaproch  and  Srromeyer,  is  as  follows: 

Nickel  3660  35'25 

Antimony  4380  47  75 

Snlphnr  '  17-71  1525 

Arsenic  11-75 

Iron  and  Manganese  1-89=100,  S.  =100,  K. 

In  ihe  blowpipe  flame  it  is  partly  volatilized,  and  the  charcoal  is  covered  witfci 
white  coating  riiimately  it  fuses  into  a  metallic  globule,  which  communicato  i 
blue  color  to  glass  of  borax.  ^  ' 

Obs.     It  occurs  in  the  duchy  of  Nassau   in  ti,»  ^-  r*.^  ^u  ^.t^ 

Kith  sparn-  iron,  galena,  and  copper^rUe  "  Preussberg,  associiMil 
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ANTIMONIAL  NICKEL.    ARonuru  hexaoonus. 

Antimoiiiet  of  Nickel. 

478.  Primary  form :  a  hexagonal  prism.  Secondary  form: 
thin  hexagonal  plates. 

H.  =  about  5-5.  Lustre  metallic,  splendent.  Streak  reddish- 
brown.  Color  in  the  fresh  fracture  light  copper-red,  inclining 
stronffly  to  violet.  Opaque.  Fracture  uneven — small  subcon- 
choidal.     Brittle.     Not  acted  on  by  the  magnet. 

According  to  Stromeyer,  (Pogeendorfs  Annalen,  zxxi.  134,)  it  contains,  Nickel 
96*946,  Antimony  63*734,  Iron  Cm966,  Snlphoret  of  Lead  6*437=99*983.  Some  anU- 
mony  sublimes  biefore  the  blowpipe. 

Ob8.  It  occurs  in  the  Andreasberg  mountains,  associated  with  calcareous  spar, 
galena,  and  smaltine. 

COPPER  NICKEL.    AaaYfirPEs  cupricolor. 

Pripmatic  Nickel  Pyritet,  M.  Araenlet  of  Nickel,  Tktm.  KopTer  Nickel,  W.  AnenikNickel,  L, 
Nickel  Araenical,  H, 

479.  Primary  form  is  stated  to  be  trimetric.  Occurs  usually 
massive — structure  nearly  impalpable  ;  also  reniform,  with  a  co- 
lumnar structure. 

H.=6 — 5-5.  G.=7-655.  Lustre  metallic.  Streak  pale  brown- 
ish-black.   Color  copper-red.    Opaque.    Fracture  uneven.    Brittle. 

It  contains,  according  to  Pfaff*,  (Schweig.  Joum.  xxii.  256,)  Berthier,  (Ann.  des 
Biines,  iv.  467,)  and  Stromeyer,  (Mohs,  ii.  447,) 

Nickel  48-90  3994  44-906 

Arsenic  4642  4880  54726 

Iron  0-34  trace  0-337 

Sulphur  0-80  200  0-401 

Antimony  800  

Lead  0-56=97-02,  P.  Cobalt  0- 16=98-9,  B.  Lead  0-320=99-99,  S. 

According  to  Stromeyer's  analysis,  it  is  composed  of  one  atom  of  arsenic  and  one 
of  nickel.  Before  the  blowpipe,  on  charcoal,  it  emits  arsenical  fumes  and  fases  into 
a  white  globule,  which  darkens  by  exposure  to  the  air.  In  nitric  acid  it  soon  assumes 
a  green  coating,  and  in  nitromuriatic  acid  is  dissolved. 

Obs.  Copper  nickel  accompanies  cobalt,  silver,  and  copper,  in  the  Saxon  mines  of 
Annaberg,  Bchneeberg,  &c.-,  also  in  Thuringia,  Hessia,  and  Styria,  and  at  Alle- 
mont,  in  Dauphiny.    fi  is  occasionally  observed  in  Cornwall. 

It  is  found  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltine. 

Nickel  is  employed  in  the  manufacture  of  what  is  called  **  Qerman  silver,"  of 
whfbh  it  constitutes  1748  per  cent. ;  the  other  constituents  are  copper  539,  and 
zinc  29-13. 

WHITE  NICKEL.    Abgyrites  Hoppmanni. 
Blnanenlet  of  Nickel,  Tkom. 

480.  Primary  form:  supposed  to  be  the  cube.  Secondary 
forms  :  figs.  2  andf  6,  PI.  I.     Occurs  also  massive. 


400  DE8C&IPTIVB  MINBEALOOT. 

Lu$tre  metallic.    Color  tin-white.    Opaque.   Fradure  uneven. 

Ii  rn««^<M^  according  to  Booth,  (Silliman's  Am.  Joarn.  zxix.  341,)  and  Hoffimna, 
(PoggendorTs  Annalen,  jlxy.  491,) 


Arsenic 

79.64 

Nickel 

90^74 

ColNat 

3*37 

Iron 

3"25 

Solphor 

—100,  B. 

7130 

98-14 

Bismnth    9-19 

Copper      0-50 

0-14=»108«,  H. 

It  erolres  arsenical  ftunes  before  the  blowpipe,  and  Aues  into  a  brittle  metallic 
button.  Fused  with  salt  of  i^iomhoras,  it  affords  a  doTe-brown  tranfl|Mirent  ^aas  in 
the  oater,  and  a  brown  opaque  glass  in  the  inner  flame,  thus  indicating  the  presence 
of  nickel. 

Qbb.  It  occurs  in  crfstals  in  the  cobalt  mine  of  Riechelsdorf^  in  Hesse;  also  mas- 
siTe  at  Schneeberg,  mixed  with  qoartz,  and  often  covered  with  a  thin  coating  of 
nickel  green. 


NICKEL  GLANCEL    AaaruTES  DECRKPiriifs. 
BolpliO'aiMBld*  of  Nickel,  Tktm. 

481.  Primary  form :  the  cube.  Cleavage  highly  perfect  paral- 
lel with  the  primary  form.  Occurs  also  in  lamellar  and  granular 
masses. 

H.==6'5.  6.=6-097— 6-129.  ZiU^^e  metallic.  C!ofor  silver-white 
— steel  gray. 

It  contains,  according  to  Berzelios,  (^ong.  Vet.  Acad.  Handl.,  1890,  p.  941,) 

Aisenic  &5d0  S332  4806 

Nickel  9817  9700  19^ 

Sulphur  19-67  1440  90-80 

Iron  3*63  5*99  999 

Silica  0-61=100^58.  — =100^01.  100=109-14. 

When  heated  it  decrepitates  with  great  violence.  Ignited  in  a  glass  tube,  sulpharet 
of  arsenic  sublimes  as  a  transparent  yellowish-brown  mass,  which  remains  clear  on 
cooling. 

Obs.  It  occurs  at  Loos,  in  Helsingland,  Sweden,  and  in  the  Albertine  mine,  near 
Harzgerode,  in  the  Hartz.  It  is  associated  with  copper  pyrites,  galena,  calcareous 
spar,  flnor  spar,  and  quartz.  It  was  noticed  by  Cronstedt,  out  first  analyzed  and  de- 
scribed by  Pfaff. 

LEUCOPYRITE.    Argyrites  acrotomus. 
Axotomouf  Arsenical  Pyrites,  M.    Prismatic  Arsenical  Pyrites,  J. 

482.  Primary  form :  a  right  rhombic  prism ;  M  :  M=122®  26'. 
Secondary  form :  similar  to  the  figure  of  liroconite,  p.  241 ;  iT:  a 
(adjacent  planes)  =61°  2(y.     Occurs  also  massive. 

H.=5 — 6-5.  G.=7'228,  specimen  from  Silesia ;  7-337,  a  crystal 
from  Bedford  Co.,  Penn.  Lustre  metallic.  Streak  grayish-black. 
Color  between  silver-black  and  steel-gray.  Fracture  uneven. 
Brittle. 

Ors.    Ii  occiiri?  associaied  with  copper  nickel  at  Schladming,  in  Styria;  with  ser- 
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pentine  at  Richenstein,  in  SilesU;  and  at  Loling,  near  HaCienberp,  in  Carintlua,  in 
a  bed  of  sparry  iron,  associated  with  bismath  and  scorodite. 

A  crystal,  weighing  two  or  three  ounces,  has  been  fonnd  in  Bedford  Co.,  Penn., 
bat  it  is  not  known  under  what  circumstances.  In  Randolph  Co.,  N.  C.,  a  mass  was 
fonnd  weighing  nearly  two  poiftids. 


MISPICKEL.    AaGYRrrsa  PEarroiius. 

Prismatic  Anraieml  Pyritw,  Jf.   Mareasite.  Bulpbo-AratBitaorinw.   AnetOkkiet.A/'at  OcnMM. 
Fer  ArMDical,  H. 

483.  Primary  form:  a  right  rhombic  prism;  M  :  M=lll°  53'. 
Secondary  forms : 

2. 


Francooia,  N.  U. 


Franconia,  N.  H. 

a' :  a'=145o  26',  a  :  a=ll8^  32',  a" :  a"=80o  ».  Cleavage  parallel 
to  M  rather  distinct.  Compound  crystals:  composition  of  the 
first  kind  parallel  with  M.  imperfect  crystallizations :  structure 
columnar — straight  and  diver^nt,  or  irregular;  fine  granular,  or 
impalpable — particles  strongly  coherent. 

H.=5-5 — 6.  G.=6-127.  Lustre  metallic.  Streak  dark  grayish- 
black.  Color  silver-white,  inclining  to  steel-gray.  Fracture  un- 
even.    Brittle. 


It  contains,  according  to  Slromeyer  and  Chevreul, 

Iron  3604 

Arsenic  42-88 

Sulphur  2108=100,  S. 


34-94 
43-42 
20- 13=98  49,  C. 


On  charcoal,  before  the  blowpipe,  copious  arsenical  fumes  are  driven  off,  and  a 
globule  is  obtained  of  nearly  pure  sulphuret  of  iron,  which  acts  on  the  needle  like 
magnetic  pyrites.  It  gives  fire  with  steel,  emitting  at  the  same  time  an  alliaceous 
odor.    It  oissolves  in  nitric  acid,  with  the  exception  of  a  whitish  residue. 

The  localities  of  mlspickel  are  principally  in  primitive  regions,  and  its  usual  min- 
eral associates  are  silver,  lead,  and  tin,  iron  and  copper  pyrites,  and  blende.  It  is 
abiudant  at  Freiberg  ana  Munzig,  where  it  occurs  in  veins ;  and  also  in  beds  at  Brei- 
tenbrun  and  Raschau,  Andreasberg,  Joachimstahl,  Timaberg  in  Sweden ;  Wheal 
Mawdlin,  and  Unanimity,  in  Cornwall,  are  other  localities. 

It  is  met  with  in  fine  crystallizations  in  gneiss  at  Franconia,  N.  H.,  associated 
with  copper  pyrites.  A  massive  variety  occurs  at  Worcester,  Mass.,  and  at  Chat- 
ham, Conn.,  associated  with  smaltine  and  copper  nickel ;  and  at  Monroe,  Conn.,  ac- 
companying wolfram,  magnetic  pyrites,  and  native  bismuth. 
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SMALTINE.    ABQTRiTEa  ocTAaEDBitB. 


.    Tin-Wtill*  Cob^y. 


rnltt  el  Catalt,  Am. 

484.  Primary  form :  the  regular  octahedron.  Secondary 
forms:  figs.  1—10,  and  fig.  16,  PI.  I.;  also  several  of  these  fonw 
in  combination.  Cleavage  most  distinct  parallel  to  the  primary 
faces ;  also  in  traces  parallel  to  the  faces  of  the  cube  and  rhombic 
dodecahedron.  Imperfect  crystallizatwna :  reticulated,  and  other 
imitative  shapes  ;  grannlarly  massive — particles  of  various  sizes. 

H.=5-5.  G.=6-466.  Lustre  metallic.  Streak  grayish-blact 
Color  tin-white,  inclining,  when  massive,  to  steel-gray.  Opaque. 
Fracture  granular  luid  uneven.     Brittle. 


Pbil, 


Healed  in  a  candle  i(  cmils  copious  arsenical  fumes,  and  mells  iiilci  a  Thile  briult 
metallic  elobule.  It  colore  borai  and  other  duxes  blue,  and  produces  with  nitric  acid 
a  pink  solution, 

Ob8.  Smaliine  usually  occurs  in  veins,  accomjiatiying  wher  ores  of  cobalt  and  orra 
of  silrer  and  copper;  also,  in  Mime  instances,  with  copper  nicke)  and  mispickel. 

With  silver  and  copper  ii  occurs  at  Freiberg,  Annatierg,  and  particalarlj  Schoee- 
berg,  in  Saxorif ;  at  Juachimstahl,  in  Bohemia,  the  retJcnlaied  varielie&arefreqaeoilT 
found  imbedded  in  calc  spar;  also  at  Wheal  Sparnon,  in  Cornwall ;  at  Riecbebdort 
in  Hessia,  in  veins  of  cupiifero'is  shale. 

Chatham,  Conn.,  is  the  only  known  locality  of  this  mineral  in  the  United  Sots. 
It  there  occurs  in  veins  traversing  gneiss,  associated  with  mispickel  artd  copper 
nickel.  Deep  shafts  have  been  cut  into  the  rock  at  this  place  for  the  purpose  of  woct 
io^lhe  ore,  bul  the  project  Is  now  given  up. 

The  presence  of  copper  nickel,  which  is  a  very  commoD  associate  with  this  ^»- 
cies,  is  the  cause  of  no  small  annoyance  to  the  miner;  for  even  a  miaiile  quantity  nf. 
fices  to  destroy  the  fine  bine  color  obtained  from  cobalt.  The  ore,  when  sepaiawJ 
from  thb  attendant,  is  roasted  lo  drive  off  the  arsenic,  and  finelv  pulveriied,  airf  ii 
then  prepared  for  giving  the  blue  color  employed  in  painiing  porcetain  and  stone- 
ware.    With  silex  and  potash  it  affords  smalt. 

The  radialtd  white  cahaU  of  Werner,  from  Schneebere,  contains  according  to 
-..in  fi^  75^  Cobalt  3*00,  Iron  with  Manganese  025=100. 


John,  Arsenic  ( 


COBALTINE.    AaoVBrrEs  rkmi-ctbici 

HeiihedrmlColAliri'iltM,  Jr.   BJ Ivor  W lit le  Cnball.  Rrlflil  White  Cnbi 
AneiilcIo(Coli>at,  TUm.    Clwii  Kobold,  W,    KobaltOlui,  //mi  ind  . 

485.  Primary  form  ;  the  cube.  Sec- 
ondary farms :  figs.  42 — 47  inclusive,  PI. 
I.,  also  the  annexed  fig.  P  ;  e"=166''  SC, 
P  :  e'-153o  26'  SJ".  Cleavage  parallel 
with  P,  perfect.  Planes  F,  longitiiclinally 
striated.  Occurs  also  massive;  structure 
granular — particles  small,  but  discernible. 

H.=66.  G.=6-298,  Lustre  metallic. 
Streak  grayish-black.  Color  silver-white, 
inclining  to  red.  Fracture  uneven  and 
lamellar.    Brittle. 
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It  contains,  according  to  Fassaert,  Klaprolh,  and  Stromeyer, 

Cobalt  36  66  44*0  331012 

Arsenic  4900  55*5  43*4644 

Sulphur  650  0*5  90*0640 

Iron  5-66=9782,  T.  —  =100,  K.  3*S3d4c=«99-8890,  S. 

The  blowpipe  heat  causes  the  extrication  of  arsenic  in  white  fumes,  and  produces, 
after  roasting,  a  dull  black  metallic  globule,  which  attracts  the  magnet.  It  colors 
borax  blue,  and  effervesces  in  heated  nitric  acid,  like  the  preceding  species. 

Obs.  It  occurs  at  Tunaberg  and  Hokensbo,  in  Sweden,  in  large,  splendid,  well 
defined  crystals ;  also  at  Modnm,  in  Norway,  where  it  is  mined.  Other  localities 
are  at  Cluerbach,  in  Silesia,  and  at  Botallick,  near  St.  Just,  and  in  other  places  in 
Cornwall.  The  moot  productive  mines  are  those  of  Wehna,  in  Sweden,  where  it 
occurs  in  mica  slate.    These  mines  were  first  opened  in  1809. 

This,  and  the  preceding  species,  afford  the  greatest  part  of  the  smalt  of  commerce. 
It  is  also  employed  in  porcelain  painting. 


TERARSENID  OF  COBALT.    AaoTRrrEs  KARSTEin. 
Biimuth  Cobalt  Ore.   Tenctenitt  of  Cotelt 

486.  Structure  radiated. 

G.=6 — 6-7,  of  pure  specimens ;  usually  from  an  admixture  of 
grains  of  quartz,  as  low  as  4-5  or  4-7.  Lustre  metallic ;  some- 
times splendent.  Streak  dull ;  same  as  color.  Color  between 
lead-gray  and  steel-gray. 

It  contains,  according  to  Karsten,  Arsenic  77-9602,  Cobalt  9-8866,  Iron  4-7695,  Bis- 
muth 3-8866,  Copper  1-3030,  Nickel  11063,  Sulphur  I  01 60=99-9282.  Before  the 
blowpipe  it  gives  out  fumes  of  arsenous  acid,  and  coats  the  charcoal  with  a  yellow 
crust,  tne  assay  becoming  at  the  same  time  brown.  When  well  roasted,  it  colors 
glass  of  borax  blue. 

Obs.    It  has  been  observed  only  at  Schneeberg,  in  Saxony. 


COBALTIC  PYRITES.    Argyrites  cubicus. 
laometric  Cobalt  Pyrites,  M.    Sulphuret  of  Cobalt,  Thorn.    Cobalt  Kles,  J.    KobaltklM. 

487.  Primary  form:  the  cube.  Secondary  forms :  figs.  2,  3,  and 
others,  PL  I.  Cleavage  parallel  to  the  faces  of  the  cube  imperfect. 
Occurs  also  massive — structure  granular,  sometimes  impalpable. 

H.=5-5.  G.=6-3 — 6-4.  Lustre  metallic.  Color  pale  steel-gray, 
inclining  to  copper-red  when  tarnished.  Opaque.  Fracture  une- 
ven or  subconchoidal. 

The  Swedish  variety  contains,  according  to  Hisinger,  (Afhandlingar  iii.  316,) 
Cobalt  43-3,  Copper  14'4,  Sulphur  38*5,  Iron  3-53=99-63.  It  gives  ofl:  a  sulphurous 
odor  when  heated,  and  after  roasting,  colors  glass  of  borax  blue. 

Obs.  It  occurs  in  gneiss,  at  Bastnaes,  near  Riddarhyttan,  in  Sweden,  associated 
with  copper  pyrites  and  hornblende ;  and  at  Mussen,  near  Siegen,  in  Prussia,  with 
hea\'y  spar  and  carbonate  of  iron. 
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ARSENID  OF  MANGANESE.    Argtrites  MAXCAjncus. 
AnoDlet  of  MaoganeM,  Tktm.    Araeniont  of  MaagnfM 

488.  Occurs  in  botryoidal  masses,  also  amorphous  ;  structure 

foliated  or  granular. 

H.  above  6  ?  stated  as  hard.  G.=6-55.  jLw/re  metallic.  Colfnr 
grayish-white.     Opaque.     Fracture  uneven. 

According  to  the  analysis  of  Mr.  Kane,  f auarterly  Journal  of  S«en^^jnew». 
ries,  vi.  381,)  it  contains  Manganese  45*5,  Arsenic  5r8,  and  a  tnce  of  Iroii=^J. 
Before  the  blowpipe  it  burns  with  a  blue  flame,  and  falls  into  powder:  at  a  lurter 
temperature  tlie  arsenic  evaporates,  and  covers  the  charcoal  with  a  white  powder. 
It  dlssolve^  in  aqua  regia,  without  leaving  any  residue.  rrv-.ui- 

Obs.  It  is  found  in  Saxony,  and  was  first  observed  by  Mr.  R.  J.  Kane,  of  UuDUn, 
attached  lo  a  mass  of  galena  from  that  country. 


MAGNETIC  PYRITES.    Pyrites  hbxigonus. 

Rhombohedral  Iron  Pyrites,  M.    Sulphuret  of  Iron.    Mainietkies,  W.    Leberkiet,  L.    F«r  SalAut 
Ferrlfere,  Ftr  Sulfur^  Magnetlque  H. 

489.  Primary  form :  a  hexagonal 
prism.  Secondary  form:  similar  to 
fig.  126,  PI.  II. ;  also  the  annexed  fig- 
ure. P:e=108o41',  M:e=161oi9^M: 
e=^  50"^.  Cleavage  perfect  parallel  with 
P ;  less  so  in  the  direction  of  M.  Commonly  massive  and  amor- 
phous ;  structure  granular. 

II. =3-5 — 4-5.  G. =4-631,  a  crystalline  variety.  Lustre  metallic. 
Slreak  dark  grayish-black.  Color  between  bronze-yellow  and  cop- 
per-red. Fracture  small  subconchoidal.  Brittle.  Slightly  at- 
tractable by  tlie  magnet,  and  subject  to  speedy  tarnish. 

It  contains,  according  to  Hatchett,  (Phil.  Trans.   1804,  p.  315,)  and  Siromever, 
(Gilbert's  Aniialen,  xlviii.  183,) 


Cornwall. 

Uton. 

Pyrenect. 

Iron 

()3-5 

59-85 

56-37 

Sulphur 

36  5- 100,  H. 

40- 15=100,  Strom. 

43  63=100,  Strom. 

Before  the  blowpipe  it  affords  fumes  of  sulphurous  acid  and  the  odor  of  sulphur. 
On  charcoal,  in  the  exterior  flame,  it  is  converted  into  a  globule  of  red  oxyd  of  iron; 
in  the  interior  flame  it  fuses  and  continues  to  glow,  after  the  blowpipe  is  removed. 
The  black  mass,  vhich  on  cooling  is  obtained,  exhibits  a  cr)'stallinc  structure  on  a 
surface  of  fiacture,  a  metallic  lustre,  and  a  yellowish  color.  It  dissolves  in  dilute 
sulphuric  acid. 

Obs.  Crystalline  plates  of  this  snecies  have  been  observed  ai  Kongsberg,  in  Nor- 
way, and  at  AndreasVrg,  m  the  rfartz;  but  they  are  of  rare  occurrlnce  It  gene. 
rally  occurs  massive,  m  fissures  of  pnmilive  rocks.  Cleavahi**  vor-;^«;^c.  «««^«.Xv««« 
lolitea.  Bodenmai.s,  in  Bohemia.  The  compact  spec^S  are  aiuidaSHnX^ 
wall,  a.  Apph.  in  Argyleshire,  in  Saxony,  Silesia,'^and  the  Ha«2  U  ^  a L  wi 
observed  in  iho  lavas  of  Vesuvius,  and  m  some  meteoric  stones  ^^ 

Trumbull,  (.Vnn    .iml  the  adj<)iix\,\g  to^'n  ot  Monroe,  afford  the  cleavable  rariew 
ol  ih.s  speco.;  a.  >l.e  lonncr  pU,.o«,  U  occurs  in  the  topaz  and  Cor  vei^  ;  at  ihTlat 
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ter,  in  a  quartz  vein,  in  gneiss.  Compact  varieties  occur  ^ith  iron  pyrites,  at  Staf- 
ford and  Shrewsbury,  Yt.,  and  in  many  parts  of  Massachusetts. 

It  is  mined  for  its  sulphur,  and  for  the  fabrication  of  sulphuric  acid  and  sulphate 
of  iron. 

Its  inferior  hardness  is  sufficient  to  distinguish  it  from  the  following  species. 


2. 


WHITE  IRON  PYRITES.    PyiuTEs  rhomwcus. 

Prismatic  Iron  Pyrites,  M.  and  J.  White  Iron  Pyrites.  White  Biinlphuret  of  Iron.  Radiated  Py- 
riteik  Spear  Pyrites.  Hepatic  Pyrites.  Cellular  Pyrites.  Kamkies,  Leberkies,  Zelklcs,  Sparkles, 
Wasserkies,  of  tJU  Oernuuu.    Far  Sulphuri  Aeiealaii*  Radi«,  Far  8alfur«  Blanc,  H. 

490.  Primary  fonn :  a  right  rhombic 

Srism;  M  :  M=106^  36^.   Secondary  form: 
g.  1.,  of  a  crystal  from  Cornwall.     Simi- 
lar crystals,  with  merely  the   modifying 
planes  a,  have  been  observed  at  Warwick, 
N.  Y.     P  :  a=l3(P  55^.    Cleavage  parallel 
with  M,  rather  perfect.     Planes  a  and  a" 
longitudinally  striated.     Compound  crys- 
tals :  composition  of  the  first  kind — 
parallel   with  M.     Compound  crystals 
of  five  individuals,  united  by  the  acute 
lateral  angle,  are  of  frequent  occurrence. 
This  angle  is  about  one  fifth  of  360°, 
which  accounts  for  the  occurrence  of 
these  forms.     For  remarks  on  the  struc- 
ture of  other  analogous  forms,  see  k  76. 

Other  compound  crystals  occur,  whose  structure  depends  on  com- 
position jof  the  third  kind,  or  parallel  to  a.  hnperfect  crystalliza- 
tians:  globular,  reniform,  and  other  imitative  shapes — structure 
straight  columnar — impalpable ;  massive  ;  structure  columnar  or 
granular.  Pseudom^orphs  in  low  nearly  regular  hexagonal  prisms. 
H.=6— -65.  G.=4-678— 4-847.  Ltistre  metallic.  Streak  gjray- 
ish-black  or  brownish-black.  Color  pale  bronze-yellow,  sometimes 
inclining  to  green  or  gray.     Fracture  uneven.     Brittle. 

It  contains,  according  to  Hatcliett,  (Phil.  Trans.  1804,  p.  325,) and  Berzelius,  (Min- 
cralogie,  p.  2G3,) 

Iron  46-4  4566  4507 

Sulphur  53-6  5434  5335 

Manganese  —  0*70 

Silica  — =100,  H.  =100,  B.         0-80=99-92,  B. 

Before  the  blowpipe,  on  charcoal,  it  becomes  red,  ihe  sulphur  is  mostly  volatilized, 
and  an  oxyd  of  iron  remains.    Some  of  the  varieties  are  very  liable  to  decomposition. 

Ob8.  This  species  was  formerly  subdivided  according  to  the  different  forms  the 
mineral  presents.  Radiated  pyriUs  included  the  radiated  masses  and  more  simple 
crystals ;  spear  vyriles,  the  macled  crystals ;  hepatic  pyrites^  or  UbertUs^  (so  called 
from  ihrap,  liver S  the  decomposed  liver-brown  tessular  crystals  which  were  original 
iron  pyrites,  and  also  certain  hexagonal  pseudomorphs;  cockscomb  pttrues,  or  kamkies, 
the  crest-like  aggregations  of  this  species  of  pyrites;  cellular  pffriies.  the  eeUular  va- 
rieties, formed  by  the  decomposition  of  crystals  of  salcna.  w* 
pyrites  between  its  layers,  thus  produciDg  a  honfl^* 
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Tlie  spear  pyrii 


rs  abundantly  in  the  plastic  clay  of  ilie  brawn  coal  toma- 


fur  i\s  sulphur  and  the  funnaliun  ol'  sulphate  of  iion.  The  radiated  Tiriely  oi 
at  the  same  places;  also  al  JuachiiaBtalil,  and  in  several  parts  of  Saxony.  Tke 
cuckscuinb  variety  occurs  with  galena  and  flnor  spar,  In  Derbyshire.  It  occnnii 
slalacliiit  concretions,  in  Cornwall. 

At  Warwick,  N.  Y.,  is  the  only  known  locality  of  ciyslallized  speciraeiB  in  lie 
Unite<t  SialK.  It  i-i  there  imbedded  in  granile,  in  single  crystals,  and  is  aswciiuil 
with  zircun.    Massive  librous  varieties,  abound  throughonl  the  mica  slale  of  Xr* 


iningtunilc  and  garnet. 


ne,  in  Monroe,  Codd.,  and  in  ik 


tupazand  Quui  vein,  in  Trumbull,  Conn. ;  also  in  gneiss,  at  East  Haddam. 

Cockscomb  pyrites  is  employed  in  ibe  manuTactiire  of  sulphur,  sulphuric  arid,  i>< 
sulphate  of  iron,  though  less  frequently  ilian  the  common  iron  pyrites.  Its  eolnr  ii 
considerably  j-aler  than  the  ordinary  pyriie.s,  and  also  it  is  more  liable  to  dcon- 
posiiiun. 


IRON  PYRITES.    Pvbites  n 


■1i)l.  Primary  form  :  the  cube.  Second^iry  fortn-s  :  figs.  2,3, 
4,  14,  l.">.  Iti,  42,  A'i,  44,  45,  4t>,  47,  48,  PI.  I. ;  also  the  aunexcd 
ligures. 


I'  .■  ';';•  :>  Mt'.r  .wU4"44  !4'.  P:e"=146o  IS'36",  P: 
.-  L>.*  ;V  T^'.  V  ^-  -Itt"  1>  3  .  V  :  o^=lBiy^  i7' 39".  Ctearagt 
■.w  •  .•  .,-  ;h<  :.vt'*  of  (he  cube  mid  octahedron,  more  or  less 
»V«,-.:.-:.  rijiu-s  P  aiid  c'  often  .firi.itcd.  Compound  crystals: 
iViiiI--><:i;oii  .11*  t/ie  second  f,hitf.  |>ar;illi'l  to  e*.  This  composilioa 
siiiiit-tinn-s  tiikrs  jihice  piirnllol  li>  ivuli  of  the  edges,  when  the  fonn 
in  lit'.  '4  is  |tri"(iircd.  IrHiurffff  •ryxtalliiatioits:  imbedded  and 
ini|iliint('d  sfl"'"'!''"  Mirfjiw  'orysliitliiic— structure  indistinctly  eo- 
liininiir ;  niii'-M\i'.  "ini.'lniv  cramilnT  — jMU-ticles  strongly  caherent- 
H  C.  iV^.  iv  1  s:i  .^iVil  /,)/.«/iYnietaIhc, splendent— glist- 
•'"iiii:  ,\V,vvi(  biMMiii-ih  lil,-i.  K  ( "'(i/iM- a  characteristic  bronze-yel- 
1"«  'i.-n  i\  iinit-'vin  <^!'n.;ii'>  PrnriuTc  conchoidal,  uDeven. 
Uviiil,        K{,-\-,^K  tir.-  v-iil.  v-t.vl. 
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It  consi.ils,  according  la  Btrzelius,  of  Iron  <5-74,  Sulphnr  M-26.  and  i?,  iherefore, 
a  bisulphurei  of  iron.  It  becomes  red  in  ibe  oxydaliog  dame  of  the  blowpipe,  and 
glres  off  fumes  of  nulphnr ;  ultimalely,  ihere  is  nbtained  a  globule  of  aiyd  of  iron, 
which  in  allrai^lable  by  the  magnet.  It  is  soluble  in  nitric  acid,  except  a,  white  resi- 
due.    Soiup  varieties  are  veiy  liable  to  decompusilioD  od  exposure  to  Ihc  atmosphere. 

Ous.  Iron  pyrites  occurs  atundanily  in  rocKsof  all  ages,  from  the  oldest  primitive 
to  tbe  must  recent  alluvial  deposits.  It  nstially  occurs  In  small  cubes,  but  often  modi- 
fied as  above  described;  aUo  in  irregular  Ejiheroidal  DodulcR  anil  in  veins,  in  clay 
slate,  graywacke  slate,  the  coal  formation,  &c.  Cubes  of  gigantic  dimensions  hare 
been  found  in  some  of  the  Cornish  mines;  pentagonal  dodecahedrons  and  other 
forrasoccnr  on  the  island  of  Elba,  sometimes  three  or  four  inches  in  diameter.  Large 
octahedral  crystals  are  found  at  Pei'zberg,  in  Sweden.  Magnificent  crj'stals  have 
been  brought  from  Peru;  bin  still  more  brilliant  and  well  liiiitbed  crystals  occur  at 
Traversella,  in  Piedmont.  Alston  Mooi,  Derbyshire,  Cornwall,  Fahlun  in  Swe- 
den, Kongsberg  in  Norway,  are  well  Imown  localities.  The  clay  at  Miinden,  near 
Hanover,  and  the  chalk  at  Lewes,  in  Sutr^',  have  aObrded  some  remarkable  com- 
ponnd  crystals.  It  has  also  been  met  with  in  the  Vesnvian  lavas,  in  small  irregular 
crjstals 

The  United  Slates  have  not  hitherto  afforded  any  very  ^lendid  specimen.1  of  this 
.ipecies.  It  Is,  however,  very  abundant.  The  limestone  of  Shoreham,  Vt.,  and  Scho- 
harie, N.  v.,  have  afforded  some  inleresiing  forms.  Highlv  polUhed  crv.sials,  simj. 
lariofig.  4H,  with  the  addilionofplaiiee',  occur  at  Rossie,  N.  Y.  Small  octahedral 
crystals  are  common  at  Lane's  mine,  Monroe,  Conn.  It  occurs  thickly  disseminated 
In  graywacke,  (mill  sione  grit,)  in  grains  and  small  crystals  near  Utica,  N.  Y. 

This  species  is  of  the  highest  importance  in  the  arts,  it  affording  the  greater  part 
of  the  sulphate  of  iron  and  sulphuric  acid  of  commerce,  and  also  a  considerable  por- 
tion of  the  stilpKur  and  alum.  The  sulphur  and  sulphate  of  iron,  or  green  vitriol, 
•re  commonly  obtained  at  one  and  the  same  process.  The  writes  is  a-iunlly  healed 
in  etay  retorts,  by  which  abiint  17  per  cent  of  snlphor  is  distilled  over  and  c.illecled. 
The  ore  is  then  thrown  out  into  heaps  and  exposed  to  the  atmosphere,  and  aHenvards 
lixiviated.  The  green  vitriol  is  thus  dissolved,  and  thence  is  collected  in  ditches  con- 
Mmuled  for  the  purpose  and  crystallized.  In  other  instanrcs  the  ore  is  piled  in 
heaps,  after  being  broken  in  small  pieces  (ind  then  moistened,  when  decomposition 

Sies  on  as  before.     This  dccompo-iition  ofien  takes  place  in  cabineL',  from  merely 
e  moistnrc  of  the  atmosphere ;  but  usually  only  in  massive  varieties.    In  Germany, 
the  lixiviated  liquid  is  employed  for  the  production  of  sulphuric  acid,  bj-  cvapora- 
linarand  distilling  it ;  and  the  residue,  which  is  an  oxyd  of  iron,  often  called  colco- 
tbar,  is  ased  axa  coarse  red  pigment. 
This  species  is  also  of  importance  in  the  smelling  of  ores,  particularly  those  of 

Pyrites  sometimes  coniains,  mechanicallv  mingled,  a  minute  quantity  (perhaps  one 
five  thousandth  part)  of  gold,  and  is  then  termed  aurifenms  pyrites.  It  occurs 
abundantly  in  the  gold  mines  of  Bercsoff,  in  Siberia,  and  in  Biazil,  in  detached  dis- 
integrating crystals  of  a  darh-brown  color. 

The  namepvrifei,  is  derived  from  the  Greek,  nfimt,  a  term  applied  to  (his  mineral, 
beeaase,  as  Pliny  sta'cs,  "  there  was  much  fire  in  it,"  as  was  mndp  apparent  by  fric- 
liOD.  This  term  wa.i  applied  al'H)  to  flini  and  some  siliceous  iDi1lstoncs;T"iin  accoimt 
of  tWa  external  iesemblance,iu  copper  pyrites. 

ARSENID  OF  COPPER.     Pyrites  .lf.uceus. 
AiHiilal  of  Coppar.     WefHkupl'cten. 

492.  MiLssivc  tiiid  disseminated. 

G.=4-5,  Dclametlierie.  Lti^tre  metallic,  glisfeiiinfr.  Co/nr 
between  tin-white  and  brass-yellow.  Fracture  small  and  fine- 
grained.    Brittle ;  easily  frangible. 
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VARIBOATED  COPPER  OBB.    PrBim  nuancEinr. 

Oeuhtdrti  Ceww  Pyrftw.  M,    V vl«flUtd  OoMtr,  J.   Fmli  CoBMr.  P.    Uvw-Odorai 
Ort.   BaBtknpnms,  W.  um  /#.   Basitr  KaffAfkMi,  Umt.   Catvra  rjilnmt 


493.  Primary  form :  the  ief|[iilar  octahedron.  ^SBeflMdEory 
forms :  figs.  1,  2^  and  3,  PI.  I.  CXeanagej  traces  parallel  with  diB 
fiices  of  the  primary.  Compound  ayaiaU :  fig.  f  29|  PI.  IL  Ji»- 
perfeci  ayataUizaiions :  stractore  granular,  atrongiy  connected. 

H.sS.  G.=6-003.  LuHre  TDetaUic.  fiifreoAp  pale,  grayiah-Uack, 
and  sligfatiNr  shming.  Color  between  eopper-ied  and  nindibeck 
brown.  Frticture  small  conchoidal,  uneven.  Brittle,  it  apeedOy 
tarnishes  when  exposed. 

It  contains,  according  to  Hisinger  (Afhandlingar,  iv,  369)  and  PhiUipSi  (Aanali 
of  PhiL  9d  ser.  tii.  81,)  ^ 

Copper  63SS4  61-07 

Iron  11-804  14-00 

SQlphar  94-096  93*75 

Silica  0-166— 100,  H.  0^60-99^  P. 

« 

Before  the  blowpipe  It  blackens,  and  becomes  red  on  cooling;  alan  ineraaMd  Hb- 
peratnre  it  ftises  into  a  globule,  attractable  by  the  magnet.  ItismoatljdIaBolvedtf 
nitric  add. 

On.    It  occurs  with  other  copper  ores  in  prlmitiTe  and  secoodarj  lodES. 

The  cryatalline  varieties  have  been  found  only  in  Cornwall,  and  mostly  in  the 
mines  of  Tincroft  and  Dolcoath,  near  Redruth.  Other  foreign  localities  of  mwriTS 
varieties  are  at  Ross  Island,  in  KlUamey,  in.  Ireland ;  in  cnpriferoos  shale,  in  the 
Bffansfield  district ;  in  Norway,  Siberia,  Hessia,  Silesia,  and  the  Bannat. 

Massive  varieties  of  variegated  copper  are  foond  in  the  United  States  at  Blaboo- 
penv,  near  Wilkesbarre,  Penn.,  and  in  other  parts  of  the  same  state,  in  a  cupriferous 
shale,  associated  in  small  quantities  with  vitreous  copper ;  also  in  granite,  at  bha- 
terfieid,  Mass.,  also  in  New  Jersey  and  Connecticut. 

This  species  Is  a  valuable  ore  of  copper.  Its  name  alludes  to  its  liability  to  tar- 
nish, ana  thus  receiving  a  reddish  hue. 


COPPER  PYRITES.    Pyrites  pyramidaus.  • 

t 

PjrrsBldftl  Copper  Pyritflt,  ^.     Oetabednl  Copptr  PjrritM,  J.    Yellow  Copper  PTritei.    Fyrilou 
Copper.    Yellow  Copper  Ore.    Kepferklee,  fT.  waAL,   CntTie  Pyriteaz. 

494.  Primary  form  :  a  square  octahedron ;  A  :  A=101°  Sy, 
Phillips.     Secondary  forma : 

1. 
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A  :  e=140°  46'.  Cleavtige  sometimes  distinct,  parallel  with  e" ;  par- 
allel with  p,  iu  distinct.  Compound  crys- 
ials :  1.  Composition  of  the  third  kitid 
— parallel  to  A,  producing  a  form  re- 
sembling fig.  129,  PL  n.  Very  complex 
forms  result  when  this  composition  takes 
place,  parallel  to  each  of  the  faces  A.  2. 
Composition  of  the  second  kind — paral- 
lel to  e,  (a  plane  truncating  the  terminal 
edge  of  A.J  Thisform  is  represented  in  the 
annexed  ngure.  A  repetition  of  this  com- 
position parallel  to  each  of  the  terminal 
edges,  produces  some  of  the  most  singular- 
ly complex  and  interesting  forms  in  the 
mineral   kingdom.     These  forms  have 

been  accurately  delineated  and  described  by  Haidinger,  in  the 
third  volume  of  Brewster's  Journal,  in  a  highly  finished  article 
on  twin  crystals,  continued  from  Vol.  I.  of  the  same  Journal,  into 
several  of  the  succeeding  volumes.  '  Imperfect  crystcdlizations  : 
globular,  botryoidal,  stalactitic,  and  other  shapes — structure  impal- 
pably  granular;  granularly  massive,  often  impalpable — particles 
strongly  coherent. 

H.=3-5 — 4.  G.=4'159— 4-160.  Lustre  metallic.  Streak  green- 
ish-black— a  little  shining.  Color  brass-yellow ;  frequently  subject 
to  tarnish.  Opaque.  Fracture  conchoidal,  uneven.  RaUier 
sec  tile. 

It  contains,  according  to  Rose,  (Annals  of  Phil.  9d  ser.  vii.  355,)  Phillips,  (Annals 
of  Phil.  2d  ser.  iii.  299,)  Berthier,  (Ann.  des  Mines,  yiii.  341,)  and  Thomson,  (Min. 
i.  624,) 

Ramberg.  CorowaJl. 

Sulphur                   35-87  3446  363  34655 

Copper                     34-40  3120  321  33640 

Iron                          30-47  30-80  31-5  31535 

Earthy  Matter            0  27  110  —  0*555 

10101,  R.  97-56,  P.  99-9,  B.  100385,  T. 

Before  the  blowpipe,  on  charcoal,  it  blackens,  but  becomes  red  on  cooling.  After 
a  continued  heat,  it  fuses  into  a  globule  which  is  magnetic.  With  borax  it  affords 
pure  copper.  It  dissolves  in  nitric  acid,  excepting  the  sulphur,  forming  a  green  solu- 
tion.   A  drop  of  liquid  ammonia  changes  it  to  a  deep  blue. 

Obs.  Copper  pyrites  is  the  principal  ore  of  copper  at  the  Cornish  mines.  It  is 
there  associated  with  tin,  variegated  copper,  galena,  gray  copper,  and  blende.  The 
copper  beds  of  Fahlun,  in  Sweden,  are  composed  principally  of  this  ore,  which  oc- 
curs in  large  masses,  surrounded  by  a  coating  of  serpentine,  and  imbedded  in  gneiss. 
At  Rammelsbeig,  near  Goslar,  in  the  Hartz,  it  forms  a  bed  in  graywacke  slate,  and 
is  associated  with  iron  pyrites,  galena,  blende,  and  minute  portions  of  silver  and 
gold.  The  Kuprinz  mine,  at  Freiberg,  affords  well  defined  crystals.  It  occurs  also 
in  the  Bannat,  Hungary,  Thuringia,  £c. 

In  the  United  States  it  has  been  found  in  several  places,  but  nowhere  in  sufficient 
abundance  to  be  worked.  It  occurs  at  the  Southanipton  Lead  Mines,  Mass.;  at  the 
falls  on  the  Connecticut,  near  Deerfield,  Mass. ;  at  Franconia,  N.  H.,  in  gneiss ;  at 
Strafford  and  Shrewsbury,  Vt.,  with  magnetic  pyrites.    In  Rossie,  and  the  sunoi"« 
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TIN  PYRITES.    Ctpbitbs  c 


■uakcdral  Copper  Glance,  M.     Bulphunt  of  Tin,  P.     Cipmui  Bilphont  of 
IbMI  Orr.   Ziuiklsi,  W.    Eulu  Solfurt,  M. 

496.  Primary  form  :  the  cube.     Occurs  commonly  n 
ttnictnie  granular,  particles  strongly  coherent. 
>   H.=4.     G.-4-3— 4-4.     Lustre  metallic.     Streak  black.     Color 
Iteel-gray  when  pure  ;  often  yellowish  from  the  presence  of  copper 
pyrites.     Opaque.     Fracture  uneven.     Brittle. 

AeeonHn^  lo  KUproth,  (Beilrage,  ii.  353,  and  v.  338,)  it  contains 
Snlphnr  35  30-5 


36 


13-0=96. 


Before  tl>«  blowpipe,  sulphur  is  eiTielled,  and  aderwarda  a  black  scoriaceons 
^obtiie  is  obtained.  It  is  soluble  in  nilro-murlatie  acid,  with  the  exception  of  ■ 
TMldae  of  sulphur, 

Ona.  This  species  has  been  observed  only  in  Cornwall,  and  principally  «t  Hnll 
Kocli,  in  Ibe  parisli  of  St.  Agnes,  where  it  forms  a  considerable  vein,  and  is  accom- 
panied by  iron  pyrites,  blende,  and  other  minerals.  It  frequently  has  the  appearance 
at  bronze,  or  bell  melaJ,  and  hence  Ihe  name  UU  metal  ort. 


GRAY  COPPER  ORE.    Cvpkitk« 


TatrtlwdoilCopperGliiico,  Jf.inil  J.    G™/ Cnpp*r,  Fahlera, 
BcbwanfllLlien,  /fni.    Culvre  Qrlm,  U. 

497.  Primary  form :  the  octahedron. 
Secondary  form^  :  crystals  hemihedral- 
ly  modified  ;  fig;s.  7,  16,  30,  32,  34,  35, 
aB.  Cleavage  in  traces  parallel  to  the 
feces  of  the  octahedron.  Cotn^ound 
ajfstala :  composition  parallel  to  a  face 
of  tie  octahedron.  Imperfect  crystalli- 
xations:  structure  granular — particles  of 
rariotis  sizes,  often  impalpable,  strongly 
connected. 


fr.  KapArfUhK, 
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ing  ragion,  8t  L&wmiee  Co.,  N.  Y..  it  ocean  in  granite.  It  is  also  niorded  bf 
the  Phoenix  Copper  Mines,  in  Fanqoier  Co.,  Virginia. 

Cornwall  has  utherto  been  one  of  the  most  important  soorees  of  coplKr.  The 
following  remarks  on  the  mines  in  that  renon,  are  dted  ftom  Allan's  Mineralogy, 
p.  961 7"  In  the  year  ending 30th  June,  18^,  104,598  tons  of  eopper  ore  were  raised 
in  Cornwall,  which  sold  for  £663,085,  and  yielded  9140  tons  cST  pare  <»pper.  la 
1896, 117,308  tons  were  raised,  which  sold  for  £788,971,  and  Welded  dOmtoos  of 
copper ;  and  in  1833, 137,367  tons  of  copper  ore  were  raised,  which  sold  for  £89&61ii^ 
ana  produced  11,947  tons  of  metallic  copper.  The  whole  produce  of  Great  Britain 
and  ueland  amoants  to  about  142500  tons  of  copper,  five  si^hs  of  which  thus  appear 
to  be  raised  from  the  mines  of  Cornwall  alone,  and  by  much  the  larger  portion,  no 
doubt,  in  the  form  of  copper  pyrites.  The  enormous  expense  of  fael  in  that  district, 
and  ihe  difficulty  thereby  occasioned  of  keeping  the  more  extensive  workings  ftee 
of  water,  is  however  a  most  serious  drawback  on  the  profits  of  Cornish  mining. 

**  Though  copper  pyrites  occurs  in  vast  profusion,  it  is  by  no  means  a  rich  one; 
what  is  picked  for  sale  at  Redruth  rarely  yielding  19.  generally  only  7  or  8,  and  oo> 
casionauv  so  little  as  3  or  4  per  cent,  of  metal.  In  tne  latter  case,  sack  poverty  of 
ore  is  only  made  up  by  its  facility  of  transport,  the  moderate  expense  of  fuel,  or  the 
ccmvenience  of  smeltmg.  Its  richness  may  in  general  be  judged  of  by  the  color; 
if  of  a  fine  yellow  hue,  and  jrielding  readily  to  the  hammer,  it  may  be  considered  a 
sDod  ore ;  but  if  hard  and  pue-yeUow,  it  is  assuredly  a  poor  one,  beiiig  mixed  with 
Iron  pyrites." 

Comer  pyrites  is  readily  distinguished  fh>m  iron  pyrites,  which  it  somewhat  le- 
aoBbieB,  by  its  inferior  hardness ;  it  may  be  cut  by  the  knife,  while  iron  pyrites  will 
strike  fire  with  the  steel.  The  effects  of  nitric  acid  are  also  different.  It  diftn 
fhmi  gold  in  being  brittle,  on  account  of  which,  it  cannot  be  cut  off*  in  slices,  like 
the  latter  metaL 


CAPILLARY  PYRITES.    Ptritis  CAPiLLAan. 
NtOireNkkaltJII^udJ.  BulplHirtt  of  Nickel,  ffrhirnfhl  lUrknl.  niirtriw  nffli  Gtrmm    MIcM 

495.  In  delicate  capillary  crystals. 

H.  about  3.  Lustre  metallic.  Color  brass-yellow,  inclining  to 
bronze-yellow  and  steel-gray.     Opaque.     Brittle. 

It  consists,  accordinff  to  Arfwedson,  (Kong.  Vet.  Acad.  Handl.,  1823,  p.  443.)  of 
Nickel  64*35,  and  Sulphur  34'2a=98'61.  Before  the  blowpipe  it  fuses  into  a  brittle 
metallic  globule ;  it  colors  glass  of  borax  violet-blue.  It  forms  with  nitric  acid  a 
pale-green  solution. 

Obs.  It  occurs  in  thin  capillary  crystals  in  the  cavities,  and  among  the  crystals 
of  other  minerals,  at  Joachimstahl,  in  Bohemia,  Johanngeorgenstadt,  in  Saxony, 
Andreasberg,  Cornwall,  and  other  places. 
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circumscribing  parallelogram  rectangular.  Supposing  the  primary 
form  to  be  a  rhombic  prism,  with  the  planes  e  as  the  primary  lateral, 
this  composition  is  represented  by  the  figure  referred  to,  without 
any  change  in  it,  except  a  little  variation  in  the  angles.  These 
crystals  cross  at  aujgles  of  93°  SCV,  and  86®  20',  as  necessarily  fol- 
lows from  the  inclination  of  P  on  e,  Imperfect  crystallizations : 
structure  granular,  particles  strongly  connected. 

H.=2-6— 3.  G.=6-766,  Hatchett.  Lustre  metallic.  Streak  and 
Color  steeljCTay,  inclining  to  blackish  lead-gray,  or  iron-black. 
Opaque.     Fracture  conchoidal,  or  uneven.    Brittle. 

According  to  Rose,  (Poggendorrs  Annaleiij  xy.  573,)  ii  consists  of 

Crystab  f itim  PAUIbaburf . 
Sulphur  90*31 

Antimony  96*38 

Leid  40*84 

Copper  12-65>=100-0e, 

and  consequently,  it  is  composed  of  one  atom  of  sulphacid  of  antimony,  (anti- 
moniou2t  sulphacid,)  one  atom  of  sulpuret  of  lead,  and  one  atom  of  the  sulphuret  of 
copper. 

It  decrepitates  in  the  blowpipe  flame  and  gives  nut  white  fumes  of  sulphur.  Ulti- 
mately, it  fuses  into  a  black  elobule.  In  a  strong  heat,  the  charcoal  is  covered  with 
the  oxyd  of  lead.    It  readily  dissolves  in  nitric  acid. 

Obs.  The  finest  crystallizations  of  this  soecies  occur  in  the  mines  of  Neudorf,  in 
the  Hartz,  where  they  occasionally  exceed  an  inch  in  diameter.  It  accompanies 
quartz,  ffray  copper  ore,  and  phosphorescent  blende,  at  Kapnik,  in  Transylvania,  in 
dattenea  crystals ;  at  Servos*  m  Piedmont,  it  is  associated  with  pearl  spar  and  quartz. 
Other  localities  are  at  Braunsdorf  and  Gkrsdorf,  in  Saxony,  Ciansthal  and  Andreas- 
berg,  in  the  Hartz,  &c. ;  also  Endellion  near  Redruth,  in  Cornwall,  where  it  was  first 
found,  and  whence  it  was  called  EndeUionite^  by  Count  Boumon.  It  has  since  been 
named  in  compliment  to  this  distinguished  mineralogist. 


TENNANTITE.    Cyprite8  dodecahedrus. 


Quart.  Jooni.  tU.  09. 


499.  Primary  form:  the  rhombic  dodecahedron.  Secondary 
forms:  figs.  5,  6,  32,  36,  PI.  I.  Cleavage  parallel  with  the  faces 
of  the  primary,  imperfect.     Has  not  been  observed  massive. 

H.=3-5— 4.  G.=4-375— 4-491.  Lustre  metallic.  Streak  red- 
dish-gray.    Color  blackish  lead-gray.     Fracture  uneven. 

It  contains,  according  to  Phillips,  (Phil.  Mag.  x.  157,)  Copper  4532,  Arsenic  11-84, 
Iron  9*26,  Sulphur  2874,  Silica  5.  Before  the  blowpipe  it  decrepitates  slightly,  burns 
with  a  blue  name,  emits  copious  arsenical  fumes  having  an  alliaceous  odor,  and 
finally  fuses  into  a  black  scoria,  which  acts  upon  the  magnet. 

Obs.  This  species  has  only  been  obserred  in  the  Cornish  mines,  particularly  near 
Redruth  and  St.  Pay.  It  commonly  occurs  in  very  splendent  crystals  investing  other 
ores  of  copper. 
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VITREOUS  COPPER.    Ctpritbs  rhombicus. 


Prtomftdc  Copper  Glance,  M.    Bolphuret  of  Copper.    DIeulpbartt  of  Copper,  JV.    Glaaee  Copper. 
Riiprerglas,  IT.    Kupfbrrtanz,  HMmt.  and  L.    Cnirre  SulAirt,  If. 

500.  Primary  farm :  a  right  rhombic  prism  ; 
M  :  M=119^  26^.  Secondary  form  ;  M  :  e=120o 
13',  M  :  e=162c  56^,  M  :  &=l2fiP  44'.  Cleavage 
indistinct  parallel  to  M.  Compound  crystals: 
stellated  forms  similar  to  thase  of  Arragonite ; 
very  frequent.  Imperfect  crystallizations :  struc- 
ture granular,  particles  of  various  sizes,  usually 
small  and  often  impalpable. 

H.=2-6— 3.     G.=5-5— 5-8;    5-7022,  Thomson. 
Lustre  metallic.    Streak  and  Color  blackish  lead- 
gray  ;  often  tarnished  blue  or  green ;  streak  sometimes  shining. 
FYacture  conchoidal.    Sectile. 


According  to  Klaproth,  (Beit.  ii.  279,  and  iv.  37,)  and  Thomson,  (Min.  i.  599,)  this 
mineral  contains 


Sulphur 
Copper 
Iron 
Silica 


1850 

220 

20-62 

78-50 

76-5 

7716 

2-35 

0-5 

1-45 

0-75=100,  K. 

— =J 

79,  K. 

=99-23  T. 


In  the  oxydizing  flame  of  the  blowpipe  it  melts,  giyes  oat  fames  of  salphar,  and 
emits  glowing  drops  with  a  noise.  In  the  redacing  flame  it  becomes  covered  with  t 
coating  and  does  not  melt.  If  the  sulphur  is  driyen  off.  a  globule  of  copper  remains. 
In  heated  nitric  acid  the  copper  is  dissolved,  and  the  solution  assumes  a  green  color; 
the  sulphur  is  precipitated. 

Ods.  Cornwall  afibrd.s  splendid  ciystals  of  this  species,  where  it  occurs  in  veins 
and  beds  with  other  ores  of  copper.  Some  of  the  Cornish  collections  contain  elegant 
suites  of  ibis  beautiful  though  complicatedly  crystallized  mineral.  The  compact 
and  massive  varieties  occur  in  Siberia,  Hessia,  Saxony,  the  Bannat,  &c. 

In  the  United  States,  compact  varieties  occur  in  the  red  sandstone  formation  at 
Simsbury  and  Cheshire,  Conn. ;  also  at  Schuyler's  mines,  N.  Y.  A  fine  vein  has 
lately  been  discovered  at  Bristol,  Conn.  In  Virginia,  it  occurs  in  the  U.  S.  copper 
mine  district,  Blue  Ridge,  Orange  Co. 

The  argent  en  epis  or  Cuivre  speciforme,  of  Haiiy,  which  is  merely  vegetable 
matter  impregnated  with  this  ore,  occurs  at  Mahoopeny,  Penn. 


BLUE  COPPER. 


Kupferindif. 

501.  Ma.<tsive;  in  spheroidal  forms  with  a  cr3rstalline  surface. 

iMstre  resinous,  famt.  Sireak  lead-gray,  shining.  Color  indigo-blae  or  darker. 
Opaque.    Sectile. 

Before  the  blowpipe  it  bums,  before  becoming  red  hot,  with  a  blue  flame,  and  fnaes 
into  a  globule,  which  is  strongly  agitated  and  emits  sparks;  finally  it  yields  a  button 
of  copper. 

It  contains,  according  to  Walchner,  Copper  G4-77,  Sulphur  32*64,  Lead  105, 
Iron  0-46. 
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ANTIMONIAL  COPPER. 
Sulplioretof  Copper  and  Antimony,  H.  Atf««,  Aon  de  Pofgenclorr,  XXXV.  357. 

502.  Occurs  in  small  agsregated  prisms,  which,  according  to  M^G.  Rose,  are  right 
rhombic,  with  their  edges  deeply  tnincatea. 

H.=3 — 4.    Q.  at  least  4*474.    Ltutrt  metallic.     Strtak  black.     Color  between 
lead-gray  and  iron-gray.    Opaque.    Prachire  conchoidal. 

It  contains,  according  to  H.  Rose,  Copper  34-46,  Iron  1-39,  Antimony  46-81,  Lead 
0-56,  Sulphur  96-34a=99*56.    The  iron  is  supposed  to  exist  in  it,  in  the  state  of  pyri- 
tous  copper,  and  the  lead,  in  that  of  feather  ore.   It  is  always  covered  with  a  thin  coat 
of  copper  pyrites. 
^  Obs.    It  occurs  in  nests  in  the  mine  of  gray  antimony,  at  Wolfsberg,  in  the  Hartz. 


EUCAIRITE.    LumTEs  Sblenicus. 

Seleniurct  of  Silver  and  Copper,  P.    Arfentiferout  Seieniet  of  Copper.    Eakairlte,  Berxdius  end  L. 
Belenkiipfer  Bliber  of  the  Oermams.    Catrre  SAIeni*  AifenUl,  M, 

503.  Massive ;  in  thin  superficial  black  metallic  films,  staining 
the  calcareous  spar  in  which  it  is  contained. 

Soft.  Lustre  metallic.  Streak  shining.  Color  between  silver- 
white  and  lead-gray. 

According  to  Berzelius,  (Afhandlingar,  iv.  136,)  it  contains  Silenium  26,  Copper 
33-05,  Silver  3893,  foreign  earthy  matter  8-90=96-88.  Before  the  blowpipe  it  gives 
out  copious  fumes  of  selenium,  attended  with  the  odor  of  horse-radish ;  and  on  char- 
coal, fuses  readily  into  a  gray  metallic  globule,  which  colors  borax  green,  leaving  a 
bead  of  selenid  of  silver,    tt  dissolves  in  boiling  nitric  acid. 

Obs.  It  has  been  found  only  in  small  quantities  in  the  Skrickerun  copper  mine 
in  Smaland,  Sweden,  in  a  serpentine  kind  of  rock,  imbedded  in  calcareous  spar.  It 
was  discovered  and  analyzed  oy  Berzelius,  and  thus  named  from  n  and  «aipef,  oppor- 
tunely ^  because  the  mineral  was  foimd  soon  after  the  discovery  of  selenium. 


STROMEYERITE.    Lunites  Cupricus. 

Arfentiferootf  Copper  Glance,  J.    Pulpho-Cuprlte  of  Silver,  Tkom.    Arffentiferoiia  Sulpliiiret  of 
Copper.    CopreouB  Salpburet  of  Silver.    Sulphuret  of  Silver  and  Copper.    Silber-kupferglaiiz  of  the 
Colvre  Sulfur^  Argentififtre. 


504.  Massive ;  structure  impalpably  ^anular. 

H.=3— 4.  G.=4-258.  Lustre  metallic.  Streak  shining.  Color 
steel-gray.  Fracture  subconchoidal.  Sectile,  according  to  Stro- 
meyer. 

It  contains,  according  to  Stromeyer's  analysis,  (Gilbert's  Annalen,  liy.  114,)  Sul- 
phur 15-782,  Silver  52-2'ra,  Copper  30478,  Iron  0-333=98-865.  Easily  fusible.  The 
blue  solution,  obtained  with  nitric  acid,  affords  indications  of  copper,  when  a  plate 
of  iron  is  dipped  into  it,  and  also  precipitates  silver  upon  an  immersed  copper  plate. 

On.    This  species  is  of  rare  occurrence.    It  is  found  associated  with  copper  py- 
rites at  Schlangenberg,  near  Colivan,  in  Siberia.    A  variety  has  been  observed  i^ 
Comba valla,  in  Peru,  which  contains  some  iron.    It  was  first  described  and  iW 
nized  as  a  peculiar  species  by  Prof.  Stromeyer. 
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VITREOUS  SILVER.    Lunites  dodecaheorus. 

Hexehedral  Silver  Glance,  M.  and  J.    Sulpburet  of  Silver,  Vitreous  Silver,  P.    Glaaera,  Hmu. 
Bllberglanz,  L.    Argent  SulAird,  H, 

505.  Primary  form :  the  rhombic  dodecahedron.     Seeondarjf 

farms :  figs.  1 — 9,  inclusive,  PL  I.,  also  14,  16,  16.      Cleavage 

traces  parallel  to  the  faces  of  the  dodecahedron.     Imperfect  crj/s- 

tallizations :  reticulated,  arborescent,  and  filiform;  also  amorphcms. 

H.=2— 2-6.  G.=7196— 7-365.  Lustre  metallic.  Streak  and 
color  blackish  lead-gray ;  streak  shining.  Opaque.  Fracture  im- 
perfect and  small  subconchoidal,  uneven. 

By  Klaproth's  analysis,  (Beitrage,  i.  1G2,)  it  contains  Silver  85,  and  Salphar  15= 
100.  A  fragment  before  the  blowpii>c  intnmesces,  and  soon  affords  a  globule  of  .sil- 
ver. It  is  soluble  in  dilute  nitric  acid,  and  when  isolated  and  rubbed,  acquires  resi- 
nous electricity. 

Ob8.  This  important  ore  of  silver  occurs  in  Europe,  principally  at  Annaberg,  Jo- 
achimstahl,  and  other  mines  of  the  Erzgebirge,  Schemnitz  and  Cremnitz,  in  Hun- 
gary, and  at  Freiberg.  At  the  last  place  it  accompanies  other  silver  ores,  in  veins 
traversing  gneiss.    The  silver  of  Mexico  is  obtained  principally  from  this  ore. 


TELLURIC  SILVER.    Lunftes  Telluricdb. 

Bltelluret  of  Silver,  Tkom.    Tellur-Silber,  of  the  Oermant. 

506.  In  coarse  grained  masses. 

H.=2— 2-5.  G.=8-412— 8-465.  Lw^^rc  metallic.  Coior  between 
lead-gray  and  steel-gray. 

It  contains,  aceordinsf  to  G.  Rose,  rPoggendorfs  Annalen,  xviii.  64,)  Silver 6237, 
Tellurium  3692,  and  Iron  0-37=9906.  Before  the  blowpipe,  on  charcoal,  it  fuses 
into  a  black  globule,  which  on  cooling,  after  the  action  of  the  reducing  dame,  pre- 
senti)  points  or  dendrites  of  silver  on  its  surface.  V^hen  heated  in  a  glass  tube  it  melts 
and  gives  a  yellow  color  to  the  glass.  Fused  with  carbonate  of  soda  a  globule  of  pure 
silver  is  obtained. 

Obs.  It  occurs  in  the  new  mine  of  Sawodinski,  about  forty  wersts  from  the  rich 
silver  mine  of  Siranowski,  on  the  river  Buchthorma,  in  Siberia,  where  it  is  found 
in  a  talcose  rock,  containing  small  quantities  of  iron  pyrites,  black  blende,  and 
copper  pyrites.  Specimens  in  the  museum  of  Barnaul,  on  the  Ob,  where  this  mine- 
ral was  nrst  observed,  were  a  cubic  foot  in  size.  It  was  first  described  and  analyzed 
by  Mr.  G.  Rose. 

GRAPHIC  TELLURIUM.    Lunites  Auricus, 

Prismatic  Aniimony  Glance,  .V.    Graphic  Gold.     Sclirifterr.    Tellure  NaUf  Auro-arfcmtirere,  H. 

507.  Primary  form, :  a  right  rhombic 
prism;  M  :  M  =  107o  44'.  Secondary 
form :  P  :  8^141°  SO',  P  :  a'=129o  12', 
P :  e=151o  40^,  P  :  e'=136o  42',  P  :  e"= 
132°  45'.  Cleavage  highly  perfect  par- 
allel with  M;  less  so  parallel  with  P. 
Compound  crystals:  prismatic  crystals 
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intersect  at  68^  and  120^,  nearly.     Imperfect  crystallizatunis  : 
structure  imperfectly  columnar  and  granular. 

H.=l-5 — 2.  G.«6-723.  Lustre  metallic.  Streak  and  Color 
pure  steel-gray.     Fracture  uneven.     Very  sectile. 

It  contains,  according  to  Berzelins,  (Kong.  Vet  Acad.  Handl.,  1888,  p.  113,)  Telr 
larium  52,  Silver  11*33,  Gold  24,  Iron  1-50^=88*83,  together  with  some  copper,  iron, 
antimony,  snlpbnr,  and  arsenic.  It  fuses  easily,  tinging  the  flame  greenish-bine,  and 
covering  the  charcoal  with  a  white  ozyd;  finally  a  ductile  metallic  globule  is  ob- 
tained.   It  dissolves  in  nitric  acid. 

Ob8.  It  occurs  with  gold  at  Offenbanva,  in  Transylvania,  in  narrow  veins,  which 
traverse  porphyry;  also  at  Nagyag,  in  tne  same  country. 

Its  name  alluifes  to  the  peculiar  disposition  of  the  crystals,  which  present  an  ap- 
pearance like  writing  characters. 

The  large  amount  of  gold  it  contains,  renders  it  a  highly  valuable  ore. 


POLYBASITE.    Lonftes  rhombouedrus. 

508.  Primary  form :  a  rhombohedron.  Occurs  usually  in 
short  and  tabular  hexagonal  prisms.  Terminal  planes  striated 
parallel  to  the  alternately  terminal  edges.  Cleavage  not  observa- 
ble.    Occurs  also  massive. 

H.=2— 3.  G.=6-214.  Lustre  metallic.  Streak  black.  Color 
iron-black.     Opaque.     Practure  uneven. 

According  to  H.  Rose,  (Poggendorf  s  Annalen,  xv.  575,)  it  contains 

Sulphur  1704 

Silver  6429 

Antimony  5*09 

Arsenic  3-74 

Copper  9-93 

Iron  0-OG=100-15. 

Ob8.    It  occurs  in  the  mine  at  Ouanazuato,  in  Mexico;  also  at  Quansamez,  in 
Durango,  with  copper  pyrites  and  calcareous  spar. 


BRITTLE  SILVER  ORE.    Lunh-es  rhombicus. 

PrtaiMtlc.  Melan.  Glance.  JIf.    Brittle  Silver  Glance.    Black  Silver.    Battle  8ul|^uretof^il^^^ 
Trtoalpbo-AnUmoDlate  of  Silver.    Siirodflaaer,  IT.    Sprodg lanacra, /ltt«#.    Argent  Ndr,  Aifenl  An 
tiaoaM  Bulpbiiri  Noir,  U»    Argent  8uJptaur«  Fragile. 

609.  Primary  form :  a  right  rhombic  prism  ;  M  :  M=ll5o  39/^ 
M  :  e=142o  !()/,  e  :  e  (over  M)=104o  19/^  «  ..  a  (over  c)  =107°  47', 
P  :  0=126°  ei'.  Cleavage  imperfect  and  interrupted,  parallel  to 
M  and  e.  Compound  crystals :  composition  of  the  Jirst  kind,  pro- 
ducing forms  similar  to  those  of  white  lead  ore  and  Ar 
verylSequent.     Imperfect  crystallizations :  structure  g 

particles  strongly  coherent. 
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H.s2— 2-5.  G.=6-269,  specimen  &om  Przibram.  LMtrt  m»- 
tallic.     Streak  and  Cklor  iron-black.     Fractwrm  oneTen.    Sectik. 

According  to  Rose,  (FoKRendorf's  AniiHlea,  zf.t'n^  it  contains  Snlpliw  t6'CL 
Antimony  U-68,  Silver  68-64,  Copper  064—100-38.  Before  Ibe  blowpipe  it  fnwxud 
gives  oDt  fumes  o(  sulphur  and  antimony,  and  is  reduced  to  a.  aark-colorcd  mcullie 

E lobule,  whjcb  may  be  farther  reduced  by  the  addition  of  aodft  or  silica,  b  li  nb- 
le  in  diluie  nitric  acid. 

Obs.   It  occurs  in  veins  with  other  silver  ores  In  Freiberg,  Bchnedterg,  Utd  iiAmh- 
georRetutadt,  in  Saxony,  at  Przibram  and  Ratieborziti,  in  Bohemia,  al  8c' 
and  Kremnitz,  in  Hungary,  al  Andreasbeig,  in  lite  Haiu,  at  Zacatecas,  in 
and  in  Peru. 

The  tcXvMTzgiltigtrx,  of  Werner,  Includes  the  compact  varieties  of  tUs 
and  hij  Ktist-g^igerx  is  merely  a  mechanical  miztnre  of  brittle  silver,  ~'* 
gray  antimony. 

It  is  a  valuable  ore  of  BJlvei. 


ANTIMONIAL  SULPHURET  OF  SILVER.    Lcitrraa 


510.  Primary  form:  a  right  rhombic  prism; 
M  :  M=100°  8'.  Secondary  form  :  a  :  a=130o 
8*,  a" :  a"=122°  15',  e. :  a"=118°  53',  M  :  c'=U&° 
3O',M:e"=160°3O',M:?"=ir0°10'.  M.lonei- 
tudinally  striated.  Cleavage  perfect,  parallel 
with  M. 

H.=2— 25.  G.=6-5— 5-6.  Lustre  metallic. 
Color  light  steel-rray,  inclining  to  silver-white. 
"■  "         ■'     '9  tne  knife. 


Yields  easily  to  tl 


ted  to  consi.<«  chiefly  of  Antimony,  Sulphnr, 

opner.     Before  the  blowpipe  it  emits  copions 
uid  a  slight  sulphureous  odor,  after  which,  a  w 


a  slight  sulphureous  odor,  after  which,  a  while  metallic  ^obnle 


MOLYBDIC  SILVER.     LnmrEs  HoLTsncm. 
HdljbdeniBlJter,  .7.    HoItMIc  SllTn,  P.    Molrbdu  Silnc,  » 

S\l.  Primaiy /on         

Soil.    a.=7-3~-8.    Lvitrt  melallic. 
gray.    Electric  when  in  thin  lamins. 


GRAY  ANTIMONY.    Ltcitm  dutomc*. 
Pri«iimtDld«l  Anllmony  CluKt,  JH,  SalnhurM  of  Anllmonj,  p.    BoqulnlpWd  erAnUmau,  T»«. 
U.   SilUDm,  Xrififii.    UXstW^SoX^.  LwRDber.    Plnnbum  H^rom,  CiV.    Lapoa  MMklsc«». 

812.    Primary  form :   a  right  rhombic  prism ;  M  :  M=90° 


M 


M 
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46'.  Secondary  form :  M  :  e=166<'  29^,  P  :  P=109o 
16',  and  108°  IC.  Lateral  planes  deeply  striated  lon- 
gitudinally. Cleavage  highly  perfect,  parallel  with 
the  shorter  diagonal.  Imperfect  crystallizatians : 
structure  columnar,  particles  of  various  sizes,  usually 
thin  ;  structure  granular,  impalpable,  strongly  con- 
nected. 

H.=2.  G.=4-516,  Haiiy ;  4*62,  Mohs.  Lustre  metal- 
lic. Streak  and  Color  lead-gray,  inclining  to  steel- 
eray ;  subject  to  tarnish.  Fracture  small  subconchoi- 
dal.     Sectile.     Thin  laminae  a  little  flexible. 

It  consists  of 

Antimony        7406  74  73*77 

Sulphur  25-94=l00,  Davy.      26-:100,  Bergmann.      36-23— 100,  Thomson. 

It  fuses  readily  in  the  flame  of  a  candle ;  before  the  blowpipe  it  is  absorbed  by  the 
charcoal,  emitting  at  the  same  time  white  fumes  and  a  strong  sulphureous  odor. 

Obs.  Qray  antimony  occurs  with  spathic  iron  in  beds,  but  generally  in  yeins.  It 
is  often  associated  with  blende,  heavy  spar,  and  quartz. 

It  is  met  with  in  veins  at  Wolfsthal,  m  the  county  of  Stollberg,  in  the  Hartz,  and 
at  Posing,  near  Presburg,  in  Hungary.  Its  most  celebrated  localities,  however,  are 
Felsobanya,  Schemnitz,  and  Kremnitz,  in  Hungary,  where  it  often  occurs  in  diverg- 
ing prisms  several  inches  long,  accompanied  by  crystals  of  heavy  spar  and  other 
mineral  species.  At  Dumfriesshire  it  occurs  fibrous  and  laminated ;  at  Cornwall, 
massive;  and  compact,  at  Magurka,  in  Hungary. 

This  ore  affords  nearly  all  the  antimony  of  commerce.  The  crude  antimony 
of  the  shops  is  obtained  by  simple  fusion,  which  separates  the  accompanying 
rock.  From  this  product,  most  of  the  pharmaceutical  preparations  of  antimony  are 
made,  and  the  pure  metal  extracted.  This  ore  was  employed  by  the  ancients  for 
coloring  their  hair,  eyebrows,  eyelashes,  and  edges  of  the  lids ;  and  as  this  last  ap- 
plication was  intended  to  increa.se  the  apparent  size  of  the  eye,  they  called  the  ore 
9XaTv6^$a>^ov^  from  wXarvi,  htood^  and  e^9a>^o(,  eye.  According  to  Dioscorides,  it  was 
prepared  for  this  purpose  by  enclosing  it  in  a  lump  of  dough,  and  then  barying  it  in 
the  coals  till  reducea  to  a  cinder.  It  was  then  extinguished  with  milk  and  wine, 
and  again  placed  upon  coals  and  blown  till  ignition ;  after  which  the  heat  was  dis- 
continued, lest,  as  Pliny  says,  "  plumbum  fiat,"  U  become  lead.  From  this  we  may 
infer,  that  the  metal  antimony  was  occasionally  seen  by  the  ancients,  though  not  re* 
cognised  by  them  as  distinct  from  lead.    (Moore's  Ann.  Min.,  p.  52.) 


BERTH lERITE.    LvciTEa  BERTmsRi. 
Haidlngerite  of  Bertkier.     Bertblerit,  Pogg9nd4nf. 

513.  In  elongated  prisms  or  massive ;  a  pretty  distinct  longitu- 
dinal cleavage. 

Lustre  metallic,  less  splendent  than  gray  antimony.  Color  dark 
steel-gray,  inclining  to  pinchbeck-brown ;  surface  often  covered 
with  iridescent  spots. 


28- 

readily  i^^ r-K  >  «  -  .  

which  acts  on  the  magnet.    It  dissolves  readily  in  muriatic  acid,  giving  out  sulphur- 
etted hydrogen.  ^  .      j      ..i.        ^ 
Obs.    It  occurs  at  Charzelles,  in  Auvergne,  associated  with  quartz 
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n«r,  and  iron  mrritaB.  It  yields  antimoiiT  of  so  inferior  qoality,  tbai  maBuftctnen 
cannot  use  it  ft  was  fint  raoQcniied  ana  analysed  lij  Beitbier.  Berliiier  Ivtt  lale^ 
described  two  other  ore?  of  anuinaDy,(Memoire8  par  Beithier.iL  973,)  wlilch  hafe 

the  following  characters. 

The  first  has  a  fibronsleztore,  cross  firactore  granular,  and  almost  dnIL  The  color 
is  grayish  bine,  bat  less  blae  and  having  less  lustre  than  gray  antimony.  It  contained 
Giuigae6'0,  Sesgnisnlpharet  of  antimony  33-7,  and  Snlphniet  of  Iron  6*3.  It  ocean 
in  the  mine  of  Martooret,  near  Chaxelle. 

The  other  has  an  iron-gray  color,  and  a  gnnnlar  and  fibronsstractare.  It  contained 
Quartz  7,  Sesquisulphuret  of  Antimony  75.  Sulphuret  of  Iron  la  It  is  fimnd  H 
iU^lar,  in  the  departtnent  of  La  Creuse.  These,  however,  may  possibly  be  Taiktin 
ofone  another. 


ZINEENITR    Ltcites  ZnnuNi. 
O.  JU*9,  PogftBdorTf  Annalcn,  Ylf.    BrewBtar'f  Jowaal,  Vl.  17. 

514.  Primary  form :  a  hexagonal  prism.  Secondary  farm : 
the  primary  terminated  by  a  low  hexagonal  pyramid.  P :  e=102^ 
A2\  Lateral  faces  loi^tudinally  striated.  6.  Rose  foimd  in  some 
instances,  the  interfacial  angle  M :  M  equal  to  12(P  39^,  and  hence 
conjectures,  that  the  primary  is  a  rhombic  prism  of  this  aimiei  and 
that  the  observed  crystals  are  compound  forms  similar  to  &.  3  or 
6,  PL  lY.  The  crystals  are  usually  in  groups,  sometimes  forming 
fibrous  and  massive  varieties.     Cleavtige  not  observable. 

H.r=3— 3-6.  G.=6'303.  Lustre  metallic.  Streak  and  CUlar 
steel-gray.    Opaque.    Fracture  uneven. 

It  contains,  according  to  H.  Rose,  (Poggendorf  s  Annalen,  Tiii.  99,)  Sulphur  99-58, 
Lead  31*84,  Copper  0-49,  Antimony  44'39=99'93.  Heated  alone  on  charcoal  it  de- 
crepitates briskly)  and  rases  as  readily  as  gray  antimony,  affording  small  metallic 
gloDules,  which  are  soon  volatilized,  and  the  cnarcoal  is  covered  with  a  white  coat- 
ig  of  ozyd  of  lead.  With  carbonate  of  soda  it  yields  globules  of  metallic  lead. 
Obs.  It  occurs  in  the  antimony  mine  of  Wol£sberg,  in  the  Hartz.  Its  groupe  of 
columnar  crjrstals  occur  on  a  massive  variety  of  the  same  species  in  quartz.  These 
crjTstals  sometimes  exceed  half  an  inch  in  length,  and  have  a  breadth  of  two  or  three 
lines ;  but  frequently  they  are  extremely  thin  and  form  fibrous  masses.  It  was  named 
in  compliment  to  Mr.  Zmken,  the  director  of  the  Anhalt  mines,  by  Dr.  Q.  Rose,  to 
whom  we  are  indebted  for  the  first  description  of  it. 

It  much  resembles  spray  antimony  and  Boumonite,  but  may  be  distinguished  by  its 
superior  hardness  and  specific  gravity. 


JAMESONITE.    Lvcites  acrotomus. 
Axotomous  Antimony  Glance,  M. 

515.  Primary  form:  a  right  rhombic  prism;  M  :  M=101^  20', 
and  78°  4(y.  Cleavage  highly  perfect  parallel  with  P.  Imperfect 
crystallizations :  structure  columnar,  particles  delicate,  straight, 
and  parallel  or  divergent. 

H.=2— 2-5.     G.=5-5— 5-8  ;   5-564,  Haidinger.     Lustre  metallic. 

Streak  and  Color  steel-gray.     Opaque.     Sectile. 
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Its  compositioii  was  determined  as  follows  by  H.  Roee : 

Snlphor  S9-16  S9-53 

Antimony  34*40  3490 

Lead  40^75  38*71 

Lead,  with  traces  of  Iron  and  Zinc,  0-74 

Copper  0*13  0*19 

Iron  3^30-99*73.  S^66»<99*78. 

Before  the  blowpipe,  in  an  open  tube,  it  affords  a  dense  white  smoke  of  ozyd  of 
antimony. 

Obs.  It  occurs  principally  in  Cornwall,  associated  with  quartz  and  minute  crystals 
of  Boomonite ;  occasionally  also  in  Siberia,  and  it  is  said  in  Hungary.  Its  perfect 
ckmvage  at  right  angles  with  the  vertical  axis,  is  sufficient  to  distinguish  it  firom  the 
qpecies  it  resembles.  It  was  first  ranked  as  a  species  by  Mohs,  and  named  in  compli> 
ment  to  Prof  Jameson,  of  Edinburgh. 

The  Plumose  antimonial  ore,  or  feather  ore  of  lead,  federerx  of  the  Germans,  has 
been  analyzed  by  M.  H.  Rose,  and  found  to  contain  Sulphur  19*72,  Antimony  31*04, 
Lead  46*87,  Iron  1*30.  Zinc  O-0B=99-01,  which  differs  from  the  composition  of  Jame- 
sonite,  in  containing  naif  an  atom  more  of  sulphuret  of  lead.  It  occurs  of  a  lead-gray 
color,  in  lone  capillary  crystals,  filling  the  dnuy  cavities  of  auartz,  much  resemUing 
a  eolyweb.  It  fuses  almost  instantly  m  the  flame  of  a  candle,  evolving  at  the  same 
time  white  fumes.  It  occurs  in  Saxonv  and  Hungary,  &c.  The  specimen  analjrzed 
by  Rose,  was  from  Wolfsberg,  in  the  &stem  Hartz. ' 


ARSENICAL  ANTIMONY.    LvarES  aluacbus. 
Arteniet  of  Antimony,  Tktm,  MIn.  1. 84. 

516.  In  reniform  masses  and  amorphous  j  structure  fine  gran- 
ular. 

H.=2 — 4.  G.=6-13,  Thomson ;  6-2.  Lustre  metallic,  occa- 
sionally splendent ;  sometimes  dull.  Color  tin-white,  or  reddish- 
gray. 

According  to  Thomson's  analysis  (Min.  i.  84,)  of  a  specimen  from  Allemont,  it 
contains  Antimony  46*613,  Arsenic  38*506,  Loss  14*880. 

Before  the  blowpipe  it  emits  fumes  of  arsenic  and  antimony,  and  fuses  into  a  me- 
tallic globule,  which  takes  fire  and  bums  away,  leaving  oxyd  of  antimony  on  the 
chutsoal. 

Om.  It  occurs  sparingly  at  AUemont;  also  at  Przibram,  in  Bohemia,  where  it 
•was  observed  by  Zippe,  in  metallic  veins,  associated  with  blende,  antimony,  spathic 
iron,  dec. 


BOULANGERITR 
Salpharet  of  Antimony  and  Lemd,  C.  B0Mlanger^  Ann.  dcfl  If  liwv.  \U.  1835. 

617.  In  masses,  exhibiting  in  the  fracture  a  crystalline  structure. 
G.=5*97.     Lustre  metallic.     Color  bluish-gray. 

It  contain.s,  according  to  Boulanger, 

Sulphuret  of  Antimony  350 

Sulphuret  of  Lead  62*1 
Sulphuret  of  Iron  1*9 

Sulphuret  of  Copper  1*1=1001. 

Fuses  readily  before  the  blowpipe,  with  exhalations  of  sulphurous  acid  i 


422  DESCRIPTITS  MIirK&ALOOY. 


vuce  ozri  of  iBritunr.    On  rtorriMl,  a  ywXkm  cirele  indioteg  tke  preKMC 
«f  !e»i     EjfefilT  aBairked  br  nitric  acid.    Boiliiig  stroDg  muriatic  acid  drrompoiirg  ii 
ci  'Jiie  cXTxaikw  oc  solpharetied  hjdro^eii. 

Occurs  q^itc  aboniiantlr  at  2i^li^res  dqmnment  of  Grard,  in  Fimce. 


GALENA.    Pixmms  cuscca 


51S.  Prim%ary  form  :  the  cnbe.  Secondary  forms :  fisares 
from  I  to  23.  OQ  PI.  I.,  and  frequeutly  several  of  them  combined 
in  the  same  crystal,  dearage  highly  perfect  and  easily  obtained, 
parallel  to  the  faces  of  the  cube.  Compound  crystals:  fig.  129, 
PI.  II. :  the  same  kind  of  composition  frequently  repeated.  Im- 
ferfeci  crystallizations :  reticulated,  tabular,  and  other  imi- 
tadVe  shapes:  also  massire,  structure  granular — ^particles  of  ra- 
rioos  sizes,  sometimes  impalpable  ;  occasionally  fibrous.  Pseudo- 
w^orpks  :  imitative  of  p3rromorphite,  &c. 

H.=2-5 — 2-75.  G.=7-532— 7-652.  Lustre  metallic.  Streak 
and  Color  pure  lead-gray.  Surface  of  crystals  occasionally  tar- 
nished. Practurcj  when  obtainable,  flat  subconchoidal,  or  even. 
Easily  frangible. 

Wben  pore,  it  contains  Solphar  13*31,  Lead  8666.  Before  the  blowpipe  it  decrepi- 
tates, onlcss  beaied  with  camion,  when  ii  fuses,  gives  off  sulphur,  and  at  last  af- 
fords a  globule  of  pure  lead. 

Oh.  Galena  occurs  in  beds  and  reins,  both  in  primary  and  secondary  rocks.  At 
Freiberg-  in  Saxony,  it  inrcupies  veins  in  gneiss;  at  ClatLsthal  and  Neudorf  in  the 
Hartz,  and  ai  Przibram  in  Bohemia,  it  traverses  similar  veins  in  clay  slate;  at  Feis- 
tritz,  and  ocher  places  in  Siiria,  it  occurs  in  the  same  kind  of  rock  in  beds;  at  Sala, 
in  Sweden,  it  forms  veins  in  primiiive  limestone;  through  the  gray- wacke  of  Lead- 
hills  and  the  Killas  of  Cornwall,  are  disseminated  veins  of  this  ore ;  and  in  transi- 
tion or  mountain  limestone,  occur  the  rich  repositories  of  Derbyshire,  CumberUnd, 
and  the  northern  di:>tricts  o(  England,  as  also  those  of  Bleibere,  and  the  neighbono; 
localities  in  Cannthia.  In  the  English  mines  it  is  associated  with  calcareous  spar, 
pearl  spar,  fluor  spar,  heavy  spar,  Witherite,  calamine,  and  blende. 

The  most  extensive  deposits  of  this  ore  in  the  United  States,  and  probably  in  the 
world,  are  met  with  at  various  places  on  the  Mississippi  river,  from  tne  banks  of  the 
Arkansaw  to  Prairie  Du  Chien.  The  ore  occurs  in  limestone,  and  also  dissemi- 
nated in  clay.  The  appearances  ordinarily  presented  at  the  mines  near  Potosi,  are 
as  follo«-s :  **  The  shafts  descend  perpendicularly  fifteen  or  twenty  feet  through  a 
tenacious  red  clay,  intermixed  with  masses  of  sulphate  of  baryies'and  .sulphuretof 
lead ;  then  succeeds  the  soft  gray  rock,  which  the  miners  call  sandstone,  but  which  is 
an  aggregate  of  small  crjrstalline  particles  of  carbonate  of  lime ;  this  stratum  lies 
horizontally,  but  the  miners  remark,  that  it  is  uncertain  at  what  depth  they  will 
strike  it,  as  its  surface  is  extremely  uneven,  and  marked  by  deep  concavities.  It 
has  numerous  drusy  cavities  lined  with  minute  quartz  cr}'stals,  and  is  traversed  by 
yeins  in  which  these  crystals  occur,  intermixed  with  barjrtes  and  galena.  This  stra- 
tum varies  in  thickness  at  different  points  where  it  has  been  pierced,  from  six  or 
eight  to  fifteen  or  twenty  feet.  It  is  succeeded  by  red  clay,  barjrtes,  Ac.,  similar  to  the 
former ;  and  near  the  surface  of  this,  sometimes  in  it,  and  sometimes  in  the  red  cUy, 
the  largest  quantities  of  lead  have  been  found.'*    The  lead  is  so  very  abundant,  that 


•  Remarks  on  the  limestones  of  the  Mississippi  lead  mines.    By  E.  James,  Ass't 
Sorgeon,  U.  S.  army,  in  Joum.  Acad.  Nat.  Sc.  of  Philad.  v.  376. 
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the  miners  seldom  excavate  very  extensive  shafts;  but  if  mining  becomes  difficult. 
they  select  some  new  spot  for  their  diraings,  where  less  labor  is  required.  The  lead 
mines  of  this  extensive  region  furnished,  from  the  year  18S1  to  1833,  inclusive, 
eSj846,740  lbs. 

The  ore  is  usually  accompanied  by  heavy  spar,  blende,  pyrites,  quartz,  and  calca- 
reous spar. 

Galena  also  occurs  at  Cave-in-Rock,  in  Illinois,  associated  with  fluor  spar.  A  ricb 
vein  has  been  lately  discovered  at  Rossie,  in  St  Lawrence  Co.,  N.  if.,  traversing, 
nearly  perpendicularly,  the  gneiss  of  the  region.  This  vein  varies  from  one  to'three 
or  four  feet  in  width,  and  consists  mostly  of  the  pure  ore.  Other  deposits  have  been 
discovered  in  the  same  region,  some  apparently  in  the  direction  or  the  main  vein, 
and  others  remote  from  it.  It  is  associated  with  perfect  crystallizations  of  calcare- 
ous spar,  commonly  j^resenting  the  form  of  the  scalene  doaecahedron.  The  ore  of 
this  region  varies  m  its  structure  from  fine  granular  to  broad  lamellar,  and  some- 
times presents  large  and  well-defined  crjrstals.  Southampton,  Mass.,  affords  small 
aoantiues  of  galena;  also  at  Austin's  mines,  in  Weythe  Co.,  Walton's  gold  mines, 
m  Louisa  Co.,  and  at  other  places  in  Vireinia,  it  occurs  in  small  quantities.  An  ar- 
gentiferous variety  occurs  sparingly,  at  Monroe,  Conn.,  which  luforded  Prof.  Silli- 
man,  by  cupellation,  3  per  cent,  of  silver. 


COBALTIC  GALENA.    PLUiorrBs  Cobalticus. 
Cobftltie  Lead  Glance,  or  CobalUc  Galena,  J,    Cobalt-Melen,  ITeiM. 

619.  Occurs  in  minute  moss-like  groups  of  crystals,  possessing 
cleavage ;  also  massive. 

Soft  and  sectile.  Soils  a  little.  0.=8*44.  Lustre  metallic  and 
shining.     Color  lead-gray,  inclining  to  blue.    Opaque. 

According  to  Du  Menil,  it  contains  Lead  62*89,  Arsenic  32-47,  Sulphur  0*47,  Iron 
9-11,  Cobalt  0*94,  Arsenical  Pvrites  1'44=90'33.  Before  the  blowpipe  it  decrepitates ; 
it  colors  elass  of  borax  a  smalt-blue. 

Obs.  It  occurs  in  a  vein  of  clay-slate  and  brown  spar,  traversing  gray-wacke,  in 
one  of  the  Clausthal  mines,  iu  the  Hartz. 


CLAUSTHALITE.    Plumbtfes  Seleniccs. 


Seleniaret  of  Lead.   Seleniet  of  Lead.    Selenblel,  of  tkt  Oermmu.    Plomb  Beleniar4,  Iav^. 

620.  Occurs  commonly  in  fine  granular  masses ;  in  some  speci- 
mens a  foliated  structure  is  apparent. 

H.=2 — 2-6.  G.=7-187.  Lustre  metallic.  Streak  dark-gray. 
Color  lead-gray,  somewhat  bluish.  Opaque.  Fracture  granular 
and  shining.    Rather  sectile. 

It  contains,  according  to  H.  Rose  and  Turner, 

Lead                                    71*81  70*98 

Selenium                              37*59  28*11 

Cobalt  =99*40,  R.  0*83=99*98,  T. 

Before  the  blowpipe,  in  addition  to  the  usual  phenomena  arising  from  the  presence 
of  lead,  it  gives  on  the  odor  of  horse-radish,  and  deposits  on  the  charcoal  a  reddish- 
brown  sub^nce.  Heated  in  a  glass  tube,  closed  at  one  end,  the  selenium  almost  im- 
mediately sublimes,  forming  a  red  ring  within  the  tube,  and  on  heating  the  tube  to  red- 
ness, the  ore  fuses  and  the  red  ring  partially  disappears,  and  a  white  crystalline  de- 
posit remains. 
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Obs.  Clansthalite  much  resembles  a  granular  galena ;  hot  its  color  is  somewbil 
peculiar  in  its  slight  tinge  of  blue.  It  occurs  only  massiye  in  a  vein  aC  hematiie, 
near  Harzgerode,  in  the  Hartz. 

This  ore  is  found  at  the  EEarzgerode,  combined  either  mechanically  or  ckeoii- 
cally  with  several  other  selenids. 

sislenid  of  lead  and  cobalt  closely  resembles  the  above,  and  is  probably  a  mechani- 
cal mixture.    It  contains  Selenium  31-42,  Lead  63*92,  Cobalt  3*  14,  Iron  0*45=96^. 

The  xlenid  of  lead  and  copper  is  also  probablv  a  mechanical  mixture.  It  bean  a 
close  resemblance  to  the  above.  It  contains  Selenium  29*96,  Lead  59*67,  Copper 
7*86,  with  less  than  one  per  cent,  of  Iron. 

Another  selenid  of  lead  and  copper  had  a  violet  color,  and  was  very  fbsible.  It  vis 
composed  of  Selenium  34*26,  Lead  47*43,  Copper  15*46,  Silver  1*29,  O^d  of  Lad 
and  Iron  2*06==100*51,  which  indicates  a  compound  of  an  atom  each  of  sdenidof 
lead  and  selenid  of  copper. 

The  following  is  the  composition  of  two  selenids  of  lead  and  mercury  from  the 
same  locality,  as  determined  by  Rose :  Selenium  24*97,  Lead  55*84,  Mercury  16^ 
«97'75  i  the  second,  Selenium  27*98,  Lead  27*33,  Mercury  44-G9>»100.  They  doadj 
resemble,  in  external  appearance,  the  simple  selenid  of  lead. 


FOLIATED  TELLURIUM.    Elasmites  auAinuTus. 

Pynunidal  Tellariuin  Glance,  JIf.  BItetloret  of  Lead,  TUw.  Black  Tdlariam,  P.  TtXHuiam 
Glance.  Nacyager-«n.  tV.  BiatterteJIur,  Hmiu.  and  L.  Tellure  Natif  Aurifdni  at  FlombU^ra,  Tal- 
lura  Natir  Auro-Ptombifdre,  H. 

521.  Primary/orm;  a  right  square 
prism.  Secondary  form  :  P :  e=110°, 
e  :  e=14(P,  P  :  a=118o  35^,  a  :  a=122o 
5(y.  Cleavage  perfect,  parallel  with 
P.  Occurs  also  granularly  massive  ; 
particles  of  various  sizes,  sometimes  slightly  elongated,  but  gene- 
rally foliated. 

H.=l— 1-5.     G.=7-086.     Lustre  metallic.     Streak  and   Color 
blackish  lead-gray.     Opaque.     Sectile.     Flexible  in  thin  laminas. 

It  contains,  according  to  Klaproth  (Beitrage,  iii.  32)  and  Brandes,  (Schwciggcr's 
Jahrbuch,  v.  409,) 


Tellurinm 

32-2 

31-96 

Lead 

540 

55-49 

Gold 

90 

8-44 

Silver 

0-5 

trace 

Copper 
Sulphur 

13 

114 

30=100,  K. 

307=100-10,  B 

From  which  it  appears  that  it  contains  two  atoms  of  tellurium  and  one  atom  of  lead. 

Before  the  blowpipe,  on  charcoal,  it  fuses  readily  into  a  malleable  metallic  but- 
ton, tinging  the  flame  at  th^  same  time  blue,  and  covering  the  charcoal  with  white 
fumes.  With  borax  it  afibrds  a  bead  of  gold,  with  a  little  silver.  It  dissolves  par- 
tially in  nitric  acid,  and  entirely  in  nitro-muriatic. 

Obs.  It  occurs  at  Nagyag  and  Offenbanva,  in  Transylvania,  in  foliated  masses 
and  crystalline  plates,  accompanjring,  at  the  former  place,  silicate  of  manganese, 
blende,  and  gold ;  and  at  the  latter,  associated  with  antimony  ores.  A  bitellurid  of 
lead  from  Altai,  has  been  described  by  Mr.  G.  Rose,  (Pogg.  Ann.  xviii.  68,)  which 
appears  to  be  a  purer  varietv  of  this  species.  An  identity  of  cry.stalline  form  has 
not  yet  been  shown,  and  we  therefore  have  not  incorporated  its  description  with  the 
above,  but  here  append  it. 

G.=8159.  Color  tin-white,  much  resembling  that  of  native  antimony.  Sectile. 
Easily  reduced  to  a  powder.  It  contains  Tellurium  38-37,  Lead  60-85,  and  Silver 
1-38.    It  is  therefore  nearly  a  pure  bitelluret  of  lead.    It  may  be  wholly  evaporised 
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m  the  reducing  flame,  excepting  a  minute  bead  of  idlver.    Its  behavior  onder  the 
blowpipe  is  very  similar  to  tnat  above  described. 


STERNBERGITE.    Elasmites  rhombicus. 
UwUingmr^  Edii.  Phil.  Tram.  XL  1.,  and  BrtwMar*i  Jooroal,  Vn.  S48. 

522.  Primary  form :  a  right  rhombic 

Srism ;  M :  M=l  19°  3(y.  Secondary  form : 
[  :  c=120o  16^,  e  :  e=118o.     Cleavage' 
highly  eminent,  parallel  with  P.     Occurs 
conmionly  in  implanted  crystals,  forming  rose-like  aggr^ations. 
The  cr3rstals  are  sometimes  compound. 

H.=l— 1-5.  G.=4-215.  Lustre  of  P,  highly  metallic.  Streak 
black.  Color  pinchbeck-brown,  with  occasionally  a  violel-blue 
tarnish  on  e.  Opaque.  Thin  laminae  flexible  ;  may  be  smoothed 
down  by  the  nail  when  bent,  and  in  this  respect  resembling  tin- 
foil. Very  sectile.  Leaves  traces  on  paper  lUce  plumbago,  which 
may  be  removed  by  caoutchouc. 

According  to  Prof.  Zippe,  of  Prague,  (Poggendorfs  Annalen,  rxvii.  690,)  it  con- 
tains Silver  33*2,  Iron  36,  and  Sulphur  30=99'3. 

Heated  in  a  glass  tube  it  gives  out  a  sulphureous  odor,  loses  its  lustre,  and  be- 
comes dark-gray  and  friable.  On  charcoal,  before  the  blowpipe,  it  bums  with  a 
blue  flame,  and  melts  into  a  globule  which  is  generally  hollow,  nas  a  crystalline  sur- 
face, and  is  covered  with  metallic  silver.  This  globule  acts  on  the  magnetic  needle, 
and  exhibits  the  properties  of  sulphuret  of  iron.  With  borax,  a  globule  of  silver 
may  be  obtained. 

UBS.  It  occurs  with  ores  of  silver,  particularly  the  red  and  brittle  silver  ores,  at 
Joachimstahl,  in  Bohemia.  It  was  flrst  noticed  by  Haidinger  in  a  specimen  in  the 
public  collection  at  Prague,  of  which  Coimt  Ca^ar  Sternberg  is  th6  patron  and 
supporter,  and  named  by  him  Jn  compliment  to  this  talented  nobleman. 


FLEXIBLE  SILVER  ORE.    Elasmiteb  rbomboio£U8. 
Ferro-Salpharet  of  Silver.    Argent  Sulfur*  Flexible,  Bowmon, 

623.  Occurs  in  small  tabular  crystals,  whose  primary  form,  ac- 
cording to  Brooke,  is  a  right  rhomboidal  prism ;  M  :  T=125°. 
Cleavage  very  perfect  in  one  direction.     Also  massive. 

Very  soft,  yields  readily  to  the  knife.  Lustre  metallic.  Streak 
shining.  Color  externally  nearly  black.  Opaque.  Flexible  in 
thin  laminae. 

Composed,  accordinii:  to  Wollaston,  o(  Silver,  Sulphur,  and  a  little  Iron. 
Obs.    This  rare  species  has  been  found  in  small  quantities  at  Himmelsfurst  in 
Saxony,  and  in  Hungary. 


MOLYBDENITE.    ELASMrrca  hexagonus. 

Rbombobedral  Molybdenm  Glance,  M,    Sulphuret  of  Molybdena,  P.    BUulpbide  of  Molybdtnuin, 
Th#M.    MolybdcB  Glanc,  L.    Waaaerblei,  VT.    Molybdene  SulAir6,  H. 

524.  Primary  form  :  a  hexagonal  prism.     Secondary  form : 

54 
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hexagonal 


eminent,  paraHel  with  P.    Occurs  commonly  in  foUated  masses. 

H.=l— 1-6.  G.=4-669,  Kaisten ;  4-7386,  Brisson.  Lustre 
metallic.  Sireak  similar  to  color,  slij^tly  inclined  to  green.  Cohr 
pure  lead-gray.  Opaque.  Fracture  not  observable.  Thin  lami- 
nsB  highly  flexible,  but  not  elastic.    Sectile,  and  almost  malleable. 

It  contains,  according  to  Bacbolz,  (Gehlen's  Joorn.  iv.  SO,)  Bfblybdieiiiim  $^ 
and  Sulphur  40—100.  rieither  Aision  nor  redaction  is  efTected  by  the  blowpipe, 
but  snlpimreoiis  fhmes  are  emitted,  wliich  are  deposited  on  tlie  charcoal.  It  oii- 
solves  with  effervescence  in  nitric  acid,  excepting  a  gray  residue.  It  dfilagiitw 
with  nitre. 

Obs.  Blblybdenite  generallv  occurs  imbedded  in,  or  disseminated  throorii,  gm^ 
ite,  gneiss,  sircon-sienite,  ana  other  primitive  rocks.  Numedahl,  in  Swraen,  and 
Arendal,  in  Norway,  and  Greenland,  are  the  only  places  where  it  has  been  observed 
in  hexagonal  prisms.  The  secondary  form  is  exceedingly  rare.  Altenbers,  in  Sax- 
ony, Schlaffgenwald  and  Zinnwald,  in  Bohemia,  are  among  its  foreign  TocaUlies. 
At  Caldbeck  Fell,  in  Cumberland,  it  is  associated  with  tongstate  of  lime  and  apatite; 
it  also  occurs  at  several  of  the  Cornish  mines. 

At  Haddam,  Conn.,  and  the  adjoining  towns  on  the  Connecticut  river,  it  occurs 
in  gneiss  in  crvstals  and  large  plates ;  at  Saybrook  it  is  associated  with  stilbite.  At 
Wesrmorelana,  Yt^  there  is  a  large  vein  of  molybdenite,  where  it  occors  in  gnumlar 
masws  of  considerable  size,  and  is  associated  with  crystals  of  white  apatite.  It  is 
also  found  at  Shutesbury,  Mass.,  and  Bowdoin,  Me. 

This  mineral  is  readuy  distinguished  from  plumbago  by  its  lustre  and  streak,  and 
also  with  perfect  focility  by  its  behavior  before  the  blowpipe  and  with  acids. 


SULPHURET  OF  BISMUTH.    Bismtes  RECTAirooLrs. 

Primmtle  Blnnuth  GImim,  M.  and  J.    Bismutblne.    Witmuth  GluZi  0/  the  Cftrwimu,     BiRNth 
8uJAir«,  H. 

625.  Primary  form  :  a  right  rectangular  prism.  Lateral  planes 
c,  longitudinally  striated ;  m  :  e=about  135^  3(y,  e :  c=91^.  death 
age  parallel  with  the  planes  P  m  and  Mi  most  perfect  parallel  with 
M.  The  above  angle,  91°,  was  obtained  by  Brooke,  by  a  measure- 
ment of  artificial  crystals  of  sulphuret  of  bismuth.  It  occurs  ge- 
nerally either  in  acicular  crystals,  or  massive,  with  a  foliated  or 
fibrous  structure. 

H.=2 — 2-5.  G.=6-549.  Lustre  metallic.  Streak  and  Coler 
lead-gray.     Opaque.    Sectile. 

It  contains,  according  to  Rose  (Gilbert's  Aunalen,  Ixxii.  192)  and  W6hrle,(Jahres- 
Bericht,  183S,  p.  177,)  '  ^  '^ 

Sulphur  18-72  18-28 

Bismuth  8(h98=99-70,  R.  80  9e=99-24,  W. 

It  fuses  in  the  flame  of  a  candle ;  t)efore  the  blowpipe  it  is  volatilized,  and  covers 
the  charcoal  wiih  a  yellow  areola,  during  which  ii  continually  throws  out  smidl 
drops  in  a  state  of  incandescence.  It  dissolves  readily  in  hot  nitric  acid,  from  which 
a  white  precipitate  falls,  on  diluting  it  with  water. 

Foliated  masses  of  sulphuret  of  bismuth  accompany  molybdenite  and  apatite  in 
quartz,  at  Caldbeckfell  in  Cumberland.  In  Cornwall  it  occurs  in  aciculifprisms 
with  pyrites.  At  Johanngeoi^nstadt,  both  massive  and  acicular  crystalliaations 
are  met  with  in  limestone.    It  is  associated  with  cerium  ore  at  Bastna^  in  Sweden. 

It  IS  said  to  have  been  observed  at  Haddam,  Conn.,  associated  with  chrysobcirl, 
beryl,  automolite,  garnet,  and  Columbite.  J         ^  • 
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Unlike  native  bismuth,  this  ore  does  not  efienresce  in  cold  nitric  acid.  By  this  test, 
these  two  species  may  be  distinguished,  when  other  characters  fail.  It  is  also  moie 
fusible  than  galena,  and  less  volatile  than  gray  antimony. 


ACICULAR  BISMUTH.    Bisiotbs  AacuLARis. 

Aciealftr Biraiatb  Qtane*,  Needle  Ore,  J.   PfomboCapriferotts  Salpharet  of  Bimatli.    Naddenc, 
of  a«  Ctonmumt.    BtomuUi  Bulftir^,  Plombo-Cuprinre,  Levf. 

526.  Occurs  in  imbedded  acicular  crystals ;  also  massive. 

H.=2— 2-6.  G.=6-125,  John.  Lustre  metallic.  Color  black- 
ish lead-gray,  with  a  pale  copper-red  tarnish.  Opaque.  Fracture 
uneven. 

It  contains,  according  to  John,  (Grehlen's  Jour.  3d  ser.  V.  337,) 

Bismuth  43-30 

Lead  3433 

Copper  13*10 

Nickel  1  1-58 

Tellurium  7  1*33 

Sulphur  11-58 

Gk)ld  0-79=94-89. 

Before  the  blowpipe  it  gives  off  fumes  of  sulphur,  fuses,  and  emits  numerous 
burning  globules,  and  yields  a  bead  of  lead  containing  copper,  which  colors  glass  of 
borax  greenish-blue. 

Obs.  Acicular  bismuth  occurs  imbedded  in  white  quartz,  and  accompanies  gold, 
malachite,  and  galena,  at  Beresof,  near  EUcatherinenberg,  in  Siberia.  It  was  first  de- 
scribed and  analyzed  by  John  and  Ka.rsten. 

Another  variety  of  cupreous  bismuth  has  been  observed  in  certain  mines  near  V^it- 
tichen,  in  Furstenberg.  Its  color  is  pale  lead-gray,  passing  into  tin-white — su^ect  to 
tarnish  ;  streak  black ;  composition,  according  to  Klaproth,  Bismuth  47*34,  Cfopper 
34*66.  Sulphur  13-58==94'48.  It  is  associated  with  native  bismuth  and  copper'pyrites, 
which  constitute  veins  traversing  granite. 


TELLURIC  BISMUTH.    BisMrrEs  rhomboredrus. 
Telhiret  of  Binauth.    Bornite. 

627.  Primary  form :  a  rhombohedron.  Cleavage  perfect  paral- 
lel with  R. 

G.=7*514,  Baumgartner ;  7-5,  Worhle.  Lnistre  metallic.  Color 
pale  steel-gray.  Not  very  sectile.  LaminsB  elastic.  Soils  paper 
like  molybdenite. 

It  contains,  according  to  Worhle  and  Berzelius, 


Bismuth 

59-84 

58-30 

Tellurium 

35-34 

36-05 

Sulphur 

4-93 

433 

Matrix 

—  =100,  W. 

0-75=99-43,  B. 

It  fuses  instantly  in  the  blowpipe  flame,  and  soon  volatilizes,  covering  the  charcoal 
with  a  yellow  coating.  It  dissolves,  when  pulverized,  in  nitric  acid,  excepting  the 
sulphur,  which  is  precipitated. 

UM.   It  occurs  in  Hungary,  at  Deutsch  Pilsen,  with  iron  pyrites,  calc  spar,  dtc. 


RKXniTS. 


G.=$-56.  £itfj<re  metallic,  or  earthy.    SSfredb  blackish,  ^priiien  the 
color  is  lead-gray.    CUor  lead-gray — to  cochineal*red* 


^  10  Did  Xn,  k  caahdBB  Sdarinm  49,  ZiM  M,  IfeiewT  19,  and  Sou V 
l^viikCMrenLoCliBiefiQmkesngiie.  b  meus  to  be,  dieidbre,  a  luelBnid 
of  atec,  win  aone  dMalyhagBl  of  nemuy;  wlidiaer  mechanif  lly  mingled  or  not, 
aiiaBcaiaiA. 

Before  Ike  tkwipipe  ii  bans  with  a  iae  Tiokt-eolarad  flame,  and  exhales  aekaiafli 
wiih  the  stnmr  odor  of  hone-ndish.  When  heated  in  a  retozt,  selmiinn,  mercuy, 
and  a  Sale  sd^nr,  mWimr 

Oam.  This«pecieswaatdisco¥ciedtyDellUo,inl817,atCald>iai,intfaeminlas 
dinict  of  H  JCfodor,  in  Ifczieou 
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62 

85 

63-6 

11 

15 

.   370 

5=98,  K. 

-  =100,  V. 

—  =99-6,  A. 

MANQANBLENDE.    Acarpu  cunci. 

Bezah^dral  Glance  Bltnde,  M.    Sulpharet  of  Maaganwe,  P.    Manfanblende,  BrnU   Bcbwantn, 
Hmm$.    Manganglanz,  A.    Manfan^ae  8ttlAir6,  H. 

629.  Primary  form :  the  cube.  Secondary  form :  the  reralar 
octahedron.  Cleavage  perfect  parallel  with  the  primary  laces. 
Occurs  also  granularly  massive. 

H.=3-5 — 4.  G.=3-95 — 4-014.  £fU9/re  submetallic.  /S'/reoJt  green. 
Color  iron-black,  tarnished  brown  on  exposure.    Pra^iture  uneven. 

It  contains,  according  to  Klaproih,  Vauquelin,  and  Arfwedson, 

Protoxyd  of  Manganese 

Sulphur 

CajDonic  Acid 

Only  the  thinnest  edges  are  fused  by  means  of  the  blowpipe.  When  pulverized 
and  thrown  into  muriatic  acid,  or  dilute  sulphuric  acid,  sulphuretted  hydrogen  is 
erolved. 

Ob8.  Manganblende  occurs  in  veins,  in  the  gold  mines  of  Nagyag,  in  Transyl- 
vania, associated  with  tellurium,  carbonate  of  manganese,  and  quartz. 


BLEINDEl.    Acarpu  dodecahedra. 

Dodacahedral  Garnet  Blende,  M.    Sulphuret  of  Zinc.    Black  Jack.    Blende,  of  tkt  0§muMM.  Zine 
flslfurt,  H.    Pseado-galena.   Zincum  fterile,  X.t»s. 

530.  Primary  form :  the  rhombic  dodecahedron.  Secondary 
forms:  figs.  1,  6,  8,  9,  30,  32,  PI.  I. ;  also  the 
annexed  figure,  in  which  the  acute  solid  an- 
gles are  replaced  by  two  instead  of  four  se- 
condary planes.  These  secondary  planes 
would  replace  the  alternate  solid  angles  of 
the  cube,  three  planes  being  situated  on  each, 
as  in  fig.  33,  PL  II.  Sometimes  this  modifi- 
cation IS  accompanied  by  a  truncation  of 
the  alternate  obtuse  solid  angles  of  the  dode- 
cahedrons, which  planes  on  the  cube  would 
occupy  the  unmooified  solid  angles  of  fig.  33,  PI.  I.     Cleavage 
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hisfaly  perfect  parallel  with  tbe  primary  faces.  Compwmd  cry9- 
taU:  similar  to  fig.  189,  PI.  II. ;  occurs  parallel  to  the  same  faces 
(A,  fig.  4,  or  a,  fig.  8)  in  several  of  the  secondary  forma.  This 
conqxmtion  is  otlesa  repeated.  Imperfect  cryetaUizaiume :  botry- 
<Hdal,  and  other  imitatiYe  shapes — structure  colunmar — impalpable; 
also  amorphous,  with  a  similar  structure. 

H.=3'&--4.  G.=4'027— 4-078.  Luetre  adamantine — ^resinoos. 
Sireak  white — ^reddish-brown.  Colcr  brown,  black,  yellow,  red, 
green,  none  bright;  yellow,  when  pure.  Transparent — translu- 
cent    Pradwre  conchoidaL    Brittle. 

b  coBimiBi,  aeeoidiitf  lo  Ariwedaoa.  (KoDff.  Vet.  Acad.  HuklL,  1898,  p.  438,)  Ber- 
,  (AniL  dm  Miiie^  ix. «»,)  and  lioiiiaoB,  (Min.  i.  540,) 


e&34  63^  egooo 

Solpliiir  3366  33^  31^080 

Irob  »100,A  3-4— 100,  B.  ISTS—IOO^T. 

it  is  dierefore  a  simple  su^um  of  zinc.  It  often,  however,  contaJM  a  lampor- 
tkaof  iron:  in  one  spMimenTlianisoD  detected  90-74  per  cent.  bisinlMMeMk 
ftr  m  and  with  honuL  By  a  strong  heat  in  the  oxydating  flame  of  the  blowptee^ 
Tapors  of  zinc  are  evolved,  which  coat  the  charcoal.  It  diaadves  in  nitife  am, 
dnrins  which  anlphnretted  hydrogen  is  disengaccd.  Soaie  ^edmemi  exhibit  a 
phoqmofeseence  when  struck  with  a  steel,  or  by  fnetion. 

Oh.  Blende  oocnis  in  both  primary  and  secondary  rocks,  and  is  nsoal^  assoeiir 
ted  with  galeaa;  also  with  heavy  qiar,  copper  pyrites,  floor,  nathic  iron,  and  fte- 
<raently  it  occors  in  silver  mines.  Derbvshire,  ComberlandL  and  ComwalL  aflbrd  IhB 
Mack  varieties;  also  Transylvania,  Unngary,  and  the  Haitz.  Sahla,  In  Swedo. 
Ratieborzitz,  in  Bohemia,  and  many  Saxon  localities,  aflford  qplendid  black  nd 
brown  cijstals.  A  variety  having  a  diverging  fibroos  strnctore,  and  presenting  bo- 
tryoidal  ionns,  is  met  with  at  Fowey. 

A  yellowish-brown  blende  occurs  abundantly  with  galena  at  Southampton,  Bfsss. 
A  black  variety  occnrs  at  Monroe,  Conn.,  with  galena,  wolfram,  timgstate  of  lime,  tad 
manietic  pyrites.  The  Perkiomen  lead  mine,  near  Philadelphia,  and  the  Miswori 
lead  mines,  afford  this  ore  in  abundance.  It  is  also  found  m  connection  with  the 
veins  of  galena  in  Sl  Lawrence  Co.,  N.  Y.  Other  localities  are  the  Falls  of  Nisff* 
ara,  Walton's  gold  mine,  Louisa  Co.,  Virginia,  the  Ancram  lead  mine,  Colanwi 
Co.,  N.  Y. 


RED  ANTIMONY.    CiausiA  rhomboidei. 

Prlraactle  Pmrple  Blende,  .V.    Primfttic  Antlmrnqr  Blende,  J,    RothipleMi— era,  W.    BullMpili 
glansers,  H*m».    Antimon  Blende,  L,    AnUmolne  Hydro-SaUart,  Antinolne  OxydA  SolAir^,  it 

531.  Primary  form :  a  right  rhomboidal  prism  ;  M  :  T=10F 
19^.  Secondary  farm:  primary  with  the  lateral  e<k[es  {e)  deeply 
replaced.  Cleavage  highly  perfect  parallel  with  BJL  It  usutdly 
occurs  in  tufts  of  capillary  crystals,  consisting  of  elongated,  slen- 
der, six  sided  prisms.  Also  in  flakes,  resembling  tinder,  resulting 
from  an  interlacing  of  minute  individuals. 

.  J^=^ — ^'^'  G.=4-45 — 4-6.    Lustre  adamantine.    Streak  brown- 
ish-red.    Color  cherry-red.     Feebly  translucent.     Sectile. 

According  to  H.  Rose,  it  contains  Antimony  7445,  Oxygen  4-27,  Sulphur 90-47= 
Tbecomll  '^'^^  readily  on  charcoal,  and  at  last  is  entirely  volatilized.  In  nitric  tdd 
u  oecomes  covered  with  a  whUe  coating. 


Om.    This  rare  mineral  o> 
moiimany,  al  Mal»ika  neai  Posing,  id  HDDgary; 
Skxony ;  and  at  Allemont,  in  Dau[diinr     '"''-  '" 
W  Claoschal  and  Andreasberg,  in  the  £ 


rarietj  Is  fanitd  principally 


MIARGYRITE.    Ruielu  obuqda. 
Ucaa-priMMtk  Kub^  Blende,  M.    BlHlpho-mlUMliwef  Biltar,  T^hi. 

632.  Primary  form  :  an  oblique  rhombic  prism ;  M  :  M=86°  4', 
P  :  M=101°  6'.  Secondary  forms :  similar  to  fi^.  97,  PI.  II. ;  late- 
rsl  places  deeply  striated.     Cleavage  parallel  with  M  imperfect. 

H.=2 — 2-5.  G.=5-a34.  Lustre  submetallic-ndamantine.  Streak 
dark  cherry-red.  Color  iron-black.  Opaque,  except  in  thin  splin- 
ters, which,  by  transmitted  light,  present  a  deep  blood-red  color. 
Fracture  subconchoidal.    Very  sectile. 

According  (o  H.  Rose,  (PoggendorTs  Annalen,  xt.  469^  it  contains  Snlphnr  91-95, 
Antimony  39-14,  Silver  36-40,  Copper  106,  Iron  0-63^^17.  Before  the  blowpipe 
its  action  resembles  that  of  the  foUowinK  species. 

Obs.  This  rare  species  has  been  observed  only  in  a  mine  at  Braunsdorr,  near 
Freiberg,  in  Saxony,  associated  with  argentiferous  arsenical  pvrites.  It  was  first 
disUngiilshed  from  red  silrer  ore  by  Mobs.  Its  name  is  derived  mnn  fuur,  Uu,  and 
ifytftt,  tiivtr,  and  was  given  it  because  it  contained  less  silrer  than  some  kiodred 


DARK  RED  SILVER  ORE.    Ruielli 


Rubr  BlMde.  jr.  Knbr  sum,  P.  Bliek  Sllnt.  SubHiquUuIphD'ABllmoatua 
oTSIInr,  T»tm.  frndii,  Boihfllilinx,  If.  Duiiklv  Baitagmilitti,  O.  ArpBi  AnilinDDiC  But- 
■tart,  a.    Aiientuiii  Rubrun,  Zjh. 

633.  Primary  form:  an  obtuse  rbombohedron ;  R:B,=108°  IS*. 
Secondary  forms: 


R :  8=144'^  9',  e  :  e=137°  29'.     The  crystals  are  often  differently 
modified  at  their  two  exUemilies.    Cleavage  parallel  with  R,  some- 
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timn  pfettf  distmct.  Compound  ay^aU:  conqiositioii  of  the 
oeeamd  kimd;  1.  panllel  to  e,  or  a  plane  tnmcatui^  the  terminal 
edge ;  this  composition  taking  place  parallel  with  each  plane  e  at 
(me  eztranity  of  the  crystal,  gives  rise  to  the  form  represented  in 
fig.  3,  which  is  composed  of  four  individuals ;  2.  pandlel  with  e 
or  a  fdane  truncating  a  lateral  edge;  composition  of  the  third 
kmdf  parallel  to  the  mce  a,  fig.  121,  which  truncates  the  latend 
tt^^e.  Imperfect  cryetaUizations :  structure  granular,  sometimes 
impalpable. 

H.=^6.  G.=5*7 — 6-9,  BreithanpL  Luotre  metalUo-adamsntina 
&reak  cochineal-red.  Color  black,  sometimes  approaching  eoeh- 
ineal-ied.  Translucent — oinqne.  Fradwre  conchoidal.  Sectilei 
yielding  readily  to  the  knite. 

Aceoiding  to  Bonsdorf,  (Kong.  Vet  Acad.  Hjundl.  1881,  SSSi,)  it  contaliv  Slhrer 
5»9I9,  Antimoiij  SMIfi.  Sidphur  16-609,  Euthy  mitter  0-99^=98-708,  fiom  wUck 
TtwMon  deduces  Uke  aboFe  chemical  name  of  this  spedes  giien  wauang  the  i^bo- 
ajrms.  li  loses  and  giTes  out  fames  of  antimony ;  nltimately  a  globule  of  dltcr  li 
obtained.    It  poitiallj  dissolTes  in  healed  nitric  acid. 

Obl  The  dark  wwd  nicer  #fe  ocenis  prindpallj  with  caicoieoos  spar,  native  a^ 
aenic  and  galena,  at  Andieosberg,  in  the  Haitz.  In  Sazonj,  Hangaiy,  Nonr^, 
and  at  Goadalcanal  in  Spain,  ore  other  localities.  In  Mexico  it  is  woited  extm- 
aive^  "OS  on  ore  of  silver. 

It  D  highly  volnable  as  an  ore  of  silver.  Cinnabar  may  be  distinguished  fiom  tUi 
species,  by  its  complete  volatility  under  the  blowpipe. 


LIGHT  RED  SILVER  ORE.    Rubella  flooida. 


Ebonbobedrel  Rubj  Blende,  JIT.    Uchter  KocteiiUgen.    Proostile. 


534.  Primary  form :  an  obtuse  rhombohedron  ;  R  :  R=107'^ 
36^.  Secondary  form:  similar  to  fig.  116  and  119,  PL  II.  Com- 
pound crystals :  similar  to  the  preceding  species.  Occurs  also 
granularly  massive. 

H.=2 — 2-5.  G.=5-422 — 5-53.  Lti^/re  adamantine.  iS'/reaA- coch- 
ineal-red, sometimes  inclining  to  aurora-red.  Color  cochineal- 
red.  Subtransparent — subtranslucent.  Fracture  conchoidal— 
uneven. 

'? ^"'^'^i.^J^'^^^f  *o  H-  ^^os^»  (Poggend.  Annalen,  xv.  473.)  Silver  64e7,  Ar- 
senic 15-09,  Sulphur  19  51,  ADtimony  0-69=99-96.  Before  the  blo^-pipc  its  behavior 
^  Jil!  f  preceding  species,  except  that  fumes  of  arsenic  are  emitted. 
TwrorSntJlcT'S ""^X*  ^*»S^«i:^  o^"  s"^^r,  galena,  blende,  pyrites,  and  aisenic,  it 
SJS^m^^  ^A  t^n^>  ^^  Johanngeorgenstadt,  in  Saxony,  kid  at  Joachimstahl,  in 
Bohemia.  A  group  of  cmiak  from  the  last  locality,  scveril  inches  long,  and  weikh- 

'It'Jf If  fm^i^t^rp  of'  ^1  "^^'  'S  '^^  ^^^i^^^l  Museum  at  Pra|ue^'        ^ 
fel^  ilZ  ir^^L7l  yin^mirefk"  ^^^™^"^'  "^'^^  ''  ^^^"^^  resembles, dif- 
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CINNABAR.    Rubella  peritoma. 

Peritomou  Ruby  Bleode,  .V.  Salpharat  of  Mercury.  Zlnoober.  Qaeekiilber-Leberwz,  IT.  Btink- 
slnnober  Lebererz,  Huiu.  Mercure  Sulfur^,  H.  KtwuSaptf.  Tkeopk.  c.  1(13.  Ammuv.  DU§c9r. 
V.  e.  109,  110.    Minium.  Vitnn.  Pint. 

535.  Primary  form :  an  acute  rhombo- 
hedron  ;  R :  R=71o  47'.  Secondary  form  : 
R  :  a'''=157o  20'.  R  horizontally  striated. 
Cleavage  parallel  with  a.  Compound  crys- 
tals :  composition  of  the  third  kind — parallel 
with  a,  a  plane  truncating  the  termmal  an- 

ffle.  Imperfect  crystallizatiofis  :  granular- 
y  massive — particles  usually  small,  and  often 
impalpable ;  sometimes  forming  superficial 
coatings. 

H.=2 — 2-5.  G.=8098,  a  cleavable  variety  from  Neurmarktel. 
Ltistre  adamantine,  inclining  to  metallic  in  dark  colored  varieties, 
and  to  dull  in  friable  varieties.  Streak  scarlet-red.  Color  coch- 
ineal-red, the  darker  varieties  inclining  to  brownish-red.  and  lead- 
gray.  Subtransparent — subtronslucent.  Fracture  subconchoidal, 
uneven.     Sectile. 

It  contains,  according  to  Klaproth,  (Gehlen's  Journal,  v.  436,  440,) 


Neurmarktel. 

Liver  Ore  IVoni  fdria. 

Mercury 

a5oo 

81-80 

Sulphur 

1425=99-25. 

13-7^95-55. 

In  the  liver  ore,  which  is  a  compact  variet}'  of  a  brown  color,  in  addition  to  the 
above,  Klaproth  found  Charcoal  2-30,  Silica  065,  Alumina  0*55,  Iron  020,  Copper 
0-02,  Water  073. 

Before  the  blo\i'pipe  it  volatilizes  readily,  when  pure.     It  dissolves  in  nitric  acid. 

Obs.  The  hrpaJic  cinnabar  or  liver  ore,  is  an  impure  variety  of  this  species; 
it  sometimes  afiords  a  brownish  streak  in  consequence  of  its  impurities,  and  is  oc- 
casionally slaty,  though  commonly  p:ranular  or  impalpable  in  its  structure. 

Cinnabar  is  usually  associated  in  beds  with  native  mercury,  native  amalgam,  and 
occasionally  only  with  calcareous  spar  and  quartz.  It  has  wen  observed  in  vein.s, 
with  ores  of  iron. 

The  finest  crystals  of  this  species  occur  in  the  coal  formations  of  Moschellands- 
berg  and  Wolfstein,  in  the  Palatinate ;  also  in  Japan,  Mexico,  and  Brazil.  The 
most  important  beds  of  this  ore  are  at  Almadcn  in  Spain,  and"  at  Idria  in  Camiola, 
where  it  is  uj^ually  ma.<«ive.  It  occurs  at  Richenau,  in  Upper  Carinthia,  in  beds 
traversing  gneiss;  at  Dunbrawa,  in  Transylvania,  in  gray-wacke;  at  Windisch 
Kappel,  in  Carinthia;  at  Neurmarktel,  in  Camiola.  The  variety  coralinerZj  from 
Idna,  has  a  curved  lamellar  structure. 

This  ore  is  the  great  source  of  the  mercury  of  commerce,  from  which  it  is  obtained 
by  sublimation.  When  pure,  it  is  identical  with  the  manufactured  vermilion  of  com- 
merce, which  is  a  valuable  pigment,  and  besides  various  other  uses,  is  employed  in 
coloring  sealing  wax.  It  was  highly  esteemed  for  its  brilliancy  of  color  by  the  an» 
cients,  and  was  employed  as  a  paint  for  various  sacred  purposes. 
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HOnlMiK 
u  BoIplMBtd, 


KoUm  Rme^Bfc,  W.   B«%u,  ir«t.  atf  £.  « 


pkUtoTAnnll 


B36.  Primary  form  i  an  acute  oblique 
rhombic  prism,  M :  M=74°  ^,  i^condarjf 
form:  e':  e'=113<^  Sty,  P:e  (plane  trunca- 
ting the  edge  between  «'  and  «')  =113°  IS*. 
Occurs  also  graaularly  masslTe,  patticles  of 
various  sizes,  stronfly  connected. 

H.=l-6— 2.    G.=3-642,Breithaupt;  3-384, 
Brisson.    Lustre  lesinoua.    SlreaJi  varying 
from  orange-yellow  to  aorora-Ted.     Color 
auTora-red  or  orange-yellov.     Tran^arent — tranalacent 
turB  conchoidal,  uneven.     Sectile  ;  yields  to  the  nail. 


phui  29«,  Mid  Araenic  7W)4=10a    It  fines  imiOj  beftn  Oi 

falowplpa  and  bnnu  with  a  bine  ftune.  and  Is  ''Itt'j-'-^  la  flunca  of  u  ■'"■'—— 
odor,  wlih  aome  mlphiirotii  add.    Bjr  metltML,  il  acqaliea  n^jaUre  eleetrld^. 

Om.  Fine-  crrstalliiatioitt  of  thte  ^eelei  hare  been  cbaeTred  with  orca  of  cOtct 
tad  lead,  at  Felsobann,  in  Upper  HaDsair,  at  Kapnlk  and  Namg  In  Tnut^n- 
nla,  at  JoaehimaUdil  in  BobemiW,  at  Schneeberg  in  Saxonjr, andat  Andreariwiv  la 
tbe  Haiti.  At  Tugwa,  In  Hon^iy,  it  occurs  in  beds  of  clay,  and  at  St.  Gauatd, 
In  Switzerland,  imbedded  in  doTomiie.  Il  has  also  been  observed  in  tbe  Vesaviaa 
lava?,  in  minaie  crystals.  Slrabo  speaks  of  a  mine  of  sandaraat  (tbe  ancient  Mine 
of  ihis  species)  at  Pomiieiopolis  in  Papblagonia. 

Realgar  has  loi^  been  used  as  a  pigment. 


ORPIMENT.    EucBBOi  n 


'rimwtnldal  Bntphur,  , 
K  Bulpliacld.  UbIIki 
iDa,M.    RadfiJJuio. 


.    EloqulBlpbldg  of  Anenk,  T 


537.  Primary  form :  a  right  rhombic  prism ; 
M  :  M=100°  iO-.  Secondary  for?n. :  M  :  6=140°  20', 
M :  e=129°  40*,  a :  a^3°  37',  e ;  0-138°  IS*.  Cleav- 
age parallel  with  e  highly  perfect ;  parallel  with  e 
in  traces;  e  longitudinally  striated. 

H.=l-5— 2.  G.=348,Haidiiiger;  34,  Breithaupt. 
Lustre  metallic -pearly  upon  the  faces  of  jxirfect 
cleavage  ;  elsewhere  resinous.    jSfreaA-yellow,  com-  "  1 

monly  a  little  paler  than  the  color.     Color  several 
shades  of  iemon-yellow.    Subtranspareut— subtranslucenl. 
Thill  lamiiiffi  obtained  by  cleavage,  flexible,  but  not  elastic. 

II  contains  Sulphur 39-08,  and  Arsenic  60DA    It  bnms  with  a  Mne  darae 


ADELINEA.  436 

coal  before  the  blowpipe,  and  emits  fumes  of  sulphur  and  arsenic.    Dissolires  in  ni- 
tric, muriatic,  and  sulphuric  acids. 

Obs.  Orpiment  occurs  in  small  crystals  imbedded  in  clay,  near  Nensohl,  in  Lower 
Hungar}'.  it  usually  occurs  in  foliated  and  fibrous  masses,  and  in  this  form  is  found 
at  Kapnik  in  Transylvania,  at  Moldawa  in  the  Bannat,  and  at  Felsobanya  in  Upper 
Hungar}',  where  it  exists  in  metalliferous  veins,  associated  with  realgar  and  native 
arsenic. 

The  name  orpiment,  is  a  corruption  of  its  Latin  name  auripigmentum,  "paini  of 
gold"  which  was  so  called  in  allusion  to  its  color,  and  also  because  it  was  supposed  to 
contain  gold. 

It  is  used  as  a  pigment. 


ORDER  XII.— THE  II NE A. 


NATIVE  SULPHUR.    Sulphur  pyramidalis. 


PrifDiatic  Sulphur,  M.  and  J.    Native  Sulphur.    Natarlicher  Schwefel.    Soafre,  H.  OcMr. 

538.  Primary  form:  a  rhombic  octahedron ; 
E  :  E  (adjacent  m  the  same  pyramid)  =106°  38', 
and  84°  58^  E  :  E  (adjacent  but  in  different  pyra- 
mids) =143°  \T,  Secondary  form :  m  :  m= 
101°  59',  m  :  E=161°  39^,  E  :  a=132°  29',  e  :  e' 
(adjacent)  =127°  1',  p  :  ^=134°  53',  p  :  a=117° 
48'.  Cleavage  parallel  with  E  and  m  imperfect. 
Com>pound  crystals  :  composition  parallel  with 
with  p.  Imperfect  crystallizations :  imitative 
shapes  and  amorphous  ;  composed  of  concentric 
coats  ;  massive  structure  granular — particles 
small,  often  impalpable,  strongly  coherent. 

H.=1'5— 2-5.    G.=2-072,  crystals  from  Spain. 
Licstre  resinous.     Streak  sulphur-yellow — yel- 
lowish-white.    Color  sulphur-yellow,  sometimes  reddish  or 
ish.      Transparent — subtranslucent.     Fracture  conchoidal, 
or  less  perfect.     Sectile. 


green- 
more 


It  is  pure  sulphur,  but  is  often  contaminated  with  clay  or  bitumen.  It  burns  with 
a  bluish  flame  at  a  low  temjperature,  with  the  strong  odor  of  sulphurous  acid.  It  be- 
comes resinously  electrifiecl  by  friction.  It  is  insoluble  in  water,  and  is  not  act«l 
U]>on  by  the  acids. 

Obs.   Sulphur  is  one  of  the  dimorphous  substances,  since  its  cr3'stalline  fonn  varies 
fundamentally  with  the  temperature  at  which  crystallization  takes  place.     Crystal-  ' 
lized  from  fusion,  it  presents  obtuse  oblique  rhombic  prisms,  in  which  M :  M=90o  32', 
and  P :  t  (plane  truncating  the  obtuse  or  front  lateral  edst:)  =95°  46'. 

:  associate 

Noto  and 

occurs 

Nap  es,  the  volcanoe.s  of  the  Pacific  ocean,  &c.,  arc  localities  of  the  latter  kind.    The 

''ZT^nZT^''''^^'  ^'^  •'^rfi^f    ''^  ""•'  '^'^^  ^"^hc^^  i°  diameter.     It  is  also  depo- 
sited from  hot  .prmgs  m  Iceland;  and  in  Savoy,  Switzerland,  Hanover,  and  otficr 
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coontries,  is  met  with  in  certain  metallic  veins.  At  Radoboy,  near  Crapina  in  Croa- 
tia, it  occurs  in  imbedded  spheroidal  masses,  which  have  a  brownish  tinge,  owing  to 
the  presence  of  bitumen.  Stromeyer  detected  selenium  in  a  dark  reddish  colored  sul- 
phur of  the  Lipari  islands. 

The  sulphur  mines  of  Sicily,  the  crater  of  Volcano,  and  the  Solfatara,  near 
Naples,  afford  immense  quantities  of  sulphur  for  commerce.  Previous  to  becom- 
ing an  article  of  commerce,  it  is  purifi^  by  fusion  or  sublimation.  The  manu- 
fitcture  of  gunpowder,  of  sulphuric  acid,  casts,  cements,  and  various  pharmaceu- 
tical preparations,  are  among  the  important  processes  in  which  sulphur  is  re- 
quired. 


CLASS   III.     HYPOGjEA. 


ORDER  I.— PITTINEA. 


MELLITR    Mellis  pyramidalis. 

Pynmidal  Mclichrone  Resin,  M.  MellUite.  Honey  Stone.  Mcllate  of  Alumina.  Honingsttla,  •/ 
the  OemMnM. 

539.  Primary  form:  a  square  octahedron;  A  :  A=118°  4'. 
Secondary  form, :  similar  to  fig.  55,  PI.  I.,  also  with  the  terminal 
or  lateral  solid  angles  truncated.  Cleavage  very  indistinct,  paral- 
lel with  the  primary  faces.     Occurs  also  in  massive  nodules. 

H.=^2 — 2*5.  G.=l-55 — 1*597.  Lustre  resinous,  inclining  to 
vitreous.  Streak  white.  Color  honey-yellow,  often  reddish  or 
brownish.  Transparent  —  translucent.  Fracture  conchoidal. 
Sectile. 

According  to  Klaproth  (Beiiragc,  iii.  16)  and  Wohler,  ii  contains 

Alumina  10  115 

Mellic  Acid  16  -111 

Water  38=100,  K.  41 1=^100,  W. 

In  the  flame  of  a  candle  it  whitens,  bm  does  not  take  fire.  It  dissolves  in  nitric 
acid,  and  is  decomposed  by  boiling  in  water. 

Obs.  Astern  in  Thiiringia,  is  the  only  known  locality  of  Mel  lite.  It  there  oc- 
curs in  a  bed  of  earthy-brown  coal,  and  is  occasionally  accompanied  with  small 
crystals  of  sulphur. 


AMBER.    SuccrsTM  f.lectrim. 

Yellow  Mineral  Rosin,  .V.    l^crw^Wxu.  of  the  (tcrmans.    Snccin,  7/.    Succinum.     HXtitrpor.    Acy- 
Kovptov.     Lyiicuridn,  Dtmostr. 

540.  Occurs  in  irregular  masses,  destitute  of  cleavage. 

H.=2 — 2-5.    G.=^1-0S1.    Z^?/.sV;e  resinous.   ^SVrca^  white.    Color 


PITTINEA.  439 

yellow,  sometimes  reddish,  brownish,  and  whitish.     Transparent 
— translucent. 

According  to  Drapier  and  Ure,  it  contains 


Carbon 

80-59 

70^68 

Hydrogen 

731 

1162 

Oxygen 

6  73=94-63,  D. 

7  77=90-07,  U. 

Drapier  also  detected  minute  portions  of  lime,  alumina,  and  silica.  It  bums  read- 
ily with  a  yellow  flame,  emitting  an  agreeable  odor,  and  leaves  a  black  shining  car- 
bonaceous residue.    It  becomes  electric  by  friction.    It  is  soluble  in  ^cohol. 

Ods.  Amber  occurs  in  the  greatest  abundance  on  the  Prussian  coast,  iu  a  bed  of 
bituminous  coal,  whence  it  is  washed  out  by  the  waves  and  thrown  ashore.  It  is 
also  obtained  at  the  same  place  by  sinking  a  shaft  into  the  coal.  It  occurs  aLso 
along  the  whole  line  of  the  Baltic  coast,  at  Courland,  Livonia,  Pomerania,  and  in 
Denmark ;  also  near  Catania  on  the  Sicilian  coast,  sometimes  very  peculiarly  tinged 
blue.  At  Hasen  Island,  in  Greenland,  it  also  occurs  in  brown  coal ;  also  near  Paris, 
in  clay,  and  in  China. 

It  has  been  otlen  found  in  various  parts  of  the  green  sand  formation  of  the  United 
Stales,  either  loosely  imbedded  in  the  soil,  or  engaged  in  marl  or  lignite,  as  at  Gay 
Head  or  Martha's  Vineyard,  near  Trenton  in  New  Jersey,  at  Camden  in  Pennsyl- 
vania, and  at  Cape  Sable,  near  Magothy  river,  in  Maryland. 

The  vegetable  origin  of  amber  is  now  fullv  ascertained.  This  is  inferred,  both 
from  its  native  situation  with  coal,  and  from  tne  occurrence  of  insects  encased  in  it. 
Of  these  insects,  some  appear  evidently  to  have  struggled  after  being  entangled  in 
Uie  then  viscous  fluid,  and  occasionally  a  leg  or  wing  is  found  some  distance  from 
the  body,  which  had  been  detached  in  the  struggle  for  escape ;  frequently  also  a 
wing  or  leg  is  found  alone,  which  evidently  the  insect  had  broken  off  in  its  partially 
successful  attempts  to  release  itself. 

Amber  was  early  known  by  Ihe  ancients,  and  called  i?X«jcrpov,  eUctrum^  whence,  on 
account  of  its  electrical  susceptibilities,  we  have  derived  our  word  electricity.  It 
vas  called  by  some  Lyncurium,  though  this  name  was  applied,  as  is  supposed,  also 
to  another  mineral  of  remarkable  electrical  properties;  also  Succinum,  oecause  of 
its  supposed  vegetable  origin,  as  stated  by  Pliny,  "  quod  arboris  siLCcum^  prisci  nostri 
credidere." 

Amber  is  extensively  employed  for  ornamental  purposes,  and  large  fine  specimens 
are  highly  valued.  In  the  Royal  Museum  at  Berlin,  there  is  a  mass  weighing  18 
pounds.  A  mass  has  lately  been  found  in  the  kingdom  of  Ava,  India,  which  is  nearly 
as  large  as  a  child's  head.  It  is  intersected  in  various  directions  bv  veins  of  crys- 
tallized carbonate  of  lime,  from  the  thickness  of  paper  to  one  twentieth  of  an  inch. 

It  is  employed  lor  the  manufacture  of  a  varnish,  and  for  obtaining  succinic  acid, 
which  it  aii'ords  ai  a  low  temperature. 


SCIIEERERITE.    Stkatis  ackularis. 
Pristuatic  Resinous  Naphthaline,  Koenlan. 

541.  Occurs  in  loosely  aggregated  crystalline  OTains  and  foliae ; 
also  in  minute  acicular  crystals,  deposited  in  smali  cavities  in  coal. 

Soft.  0-65,  Macaire  Princep.  Lustre  pearly,  or  resinons ; 
feebly  shiiiino^.  Color  whitish.  Easily  frangible.  Tasteless.  In- 
odorous. Feel  not  greasy.  At  111°,  F.,  according  to  M.  Prinsep, 
it  melts,  and  in  the  fused  state  resembles  a  fatty  oil,  and  like  it, 
penetrates  paper  ;  these  spots,  however,  may  be  removed  by  heat. 
On  cooling,  the  mineral  crystallizes  in  four  sided  acicular  crystals. 
Its  boiling  point  is  at  197^°  F. 

It  contains,  according  to  M.  Prinsep,  (Pogg.  Ann.  xv.  294,)  Caibon  73,  and  Hydro- 
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gen  34,  nearly,  which  is  almost  eqaivalent  to  one  atom  of  the  former  to  two  of  the 
UUer.  It  takes  fire  easily,  and  is  completely  consumed,  giTin^  out  mDch  smoke  md 
a  feebly  aromatic  odor. 

Ob8.  It  was  foimd  by  Capt  Scbeerer,  in  the  year  1823,  in  a  bed  of  brown  cotl, 
near  St.  Grallen,  in  Switzerland.  These  beds  are  from  two  to  three  feet  thick,  and 
appear  to  belong  to  a  very  recent  formation. 

Allied  with  tfiis  species  is,  probably,  the  substance  called  mineral  tallow,  or  Hat- 
chettinc.  It  is  descnbed  as  wnite,  and  as  having  nearly  the  consistency  of  sprnna- 
ceti,  but  without  any  traces  of  crystallization.  It  is  tasteless,  has  a  resinoa<  or  vixj 
lustre  i  fuses  at  1 18^  F.  and  boils  at  390^.  The  variety  Hatchettine  is  stated  br  Cooj- 
beare  to  melt  at  170°.  It  has  been  foimd  on  the  coast  of  Finland,  near  Inverary,  asd 
Oban,  in  the  countv  of  Argyle.  It  was  first  discovered  by  Ccnybeare  in  the  iron 
stone  of  Merthyr  Tydvil,  in  South  Wales. 


RETINITE.    BrruM£.v  feagrans. 
Retinasphaltum. 

542.  Occurs  in  roundish  masses. 

H.=l — 2'o,  G.=l-135,  Hatchett.  Liistre  often  earthy  exter- 
nally, but  slightly  resinous  in  the  fracture.  Color  light  yellowish- 
brown,  sometimes  green,  yellow,  red,  or  striped.  Subtransparent 
— opaque.  Fracture  conchoidal.  Often  flexible  and  elastic,  wh«i 
first  dug  up ;  but  it  loses  this  property  on  exposure. 

It  contains,  according  to  Hatchett  (Phil.  Trans.,  1801,  p.  404)  and  Bucholz. 
(Schweig§efs  Jour.  i.  293,) 

Resin  soluble  in  alcohol        91 

Resin  insoluble  in  alcohol      9=100,  B. 

Ii  take>  fire  in  a  candle,  bums  with  a  bright  flame,  and  emits  a  peculiar  fragrut 
vhIof.     It  i>  soluble  in  alcohol,  cx(*eptin<;  an  unctuous  residue. 

i>i3.  This  species  was  first  obserred  near  Devonshire  bv  Dr.  Milles,  accompaiiT- 
inff  B*>rey  coal.  It  has  since  been  met  with  near  Helboa,  iii  the  county  of  MaiL^fiel^, 
at  Wolchow.  in  Moravia,  «ind  near  Halle,  in  brown  coal.  The  purer  specimens 
otVn  consist  of  alternating  layers.  The  variety  from  Bovey  Tracey  has  a  dn*  eaitht 
lecture,  while  that  from  Wolchow  is  hard  and  resinous. 


MINERAL  CAOUTCHOUC.    Bitumen  flexile. 

r>43.  Occurs  in  soft  flexible  masses. 

G.=0-9053 — 1-233,  the  Derbyshire  variety.  Lustre  resinous. 
Color  blackish-brown,  of  various  shades.  Subtranslucent ;  sonie- 
\  iuw«*  presents  a  brilliant  dark  orange-red  color  by  transmitted  lirfit. 
Pi^tkt'iure  conchoidal. 

Vkvviiuii^  to  M.  Henr}',  junior,  (Ann.  des  Mines,  xii.  269,)  it  contains 

Englinh  variety. 

-\»iwii  52-25  5826 

't;ur\»!cen  7  46  489 

NirK^«en  0  15  0-10 

x.^ct  4011^99-97.  36-75=100. 

.u*.>  1.  V  :«^ilr,  and  burns  wiih  a  lively  yellow  flame,  giving  out  a  bituminous 


Ve«TtaMc  Resin 

55 

Biiumen 

42 

Eanhv  matter 

* 

3=100,  H. 
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Obs.  This  species  was  first  observed  in  Derbyshire,  in  the  forsaken  lead  mine  of 
Odin,  by  Dr.  Lister,  in  1673,  who  called  it  a  subterranean  fungus,  and  was  uncertain 
whether  it  belonged  to  the  vegetable  or  mineral  kingdom.  In  1816  it  was  accurately 
described  by  Hatchelt,  in  the  LinnsRan  Transactions,  iv.  146.  It  has  since  been  found 
in  a  coal  mine  at  Montrelals,  at  the  depth  of  230  feet ;  and,  according  to  Hausmann, 
(Handbuch,  iii.  273,)  it  occurs  at  Neufchatel,  and  in  the  island  of  Zante.  It  has  also 
been  met  with  in  bituminous  limestone  at  Woodbury,  Conn. 


BITUMEN.    Bitumen  communis. 

Black  Mineral  Resin,  M.  and  J.  Mineral  Oil.  Naphtba,  Petroleum,  Mineral  Pitch.  Asphaltum. 
Bergperh,  Bergtbeer,  Haus.    Asphalt,  L.    Biiuoie.  H. 

544.  Occurs  both  solid  and  fluid,  and  is  possessed  of  no  regular 
form. 

H.=0 — 2.  G.=0-8 — 1'2.  Lustre  resinous.  Streak  commonly 
similar  to  the  color.  Color  black,  brown,  and  reddish  ;  fluid  varie- 
ties nearly  colorless  and  transparent.  Fracture  of  solid  varieties 
perfectly  conchoidal,  and  very  brilliant.  Sectile.  Odor  bitumi- 
nous. 

Naphtha  (the  fluid  variety)  contains,  according  to  Thomson, 

Carbon  82*2 

Hydrogen  14-8=i)7. 

Inflames  readily,  and  burns  with  much  smoke. 

Ob8.  The  solid  varieties  of  this  species  have  been  termed  viineral  pitchy  or  as- 
pkaltum ;  the  fluid,  mineral  oil.  The  earthy  and  slaggy  mineral  pitch  are  two  varie- 
ties of  solid  bitumen  ;  the  former  is  distin^iished  from  the  latter  by  its  less  conchoidal 
fracture.  Pctrolmm  is  a  fluid  bitumen,  which  oozes  from  certain  rocks  of  the  coal 
formation,  and  becomes  solid  on  exposure.  Naphtha  is  a  limpid  or  yellowish  fluid  : 
but  when  exposed  to  the  air  it  deepens  in  color,  and  increases  in  consistency,  till 
gradually  it  assumes  the  characters  and  appearance  of  petroleum.  Naphtha  may 
again  be  obtained  from  petroleum  by  heat. 

Ozokerite^  a  variety  of  black  bitumen  lately  discovered  by  Meyer,  and  named  by 
Glocker,  occurs  in  a  sandstone  in  Moldavia,  near  Slanik,  in  the  neighborhood  of  coal 
and  rock  salt ;  also  under  .similar  circumstance.s  near  Vienna.  It  is  found  in  irregu- 
lar translucent  m&sses  of  a  large  size,  presenting  a  leek-green  color  by  reflexion,  but 
brown,  or  brownish-yellow,  in  small  pieces,  by  transmitted  light.  It  contains  Carbon 
85*204,  and  Hydrogen  13-787,  or  one  atom  of  hydrogen  to  one  of  carbon,  and  thus 
resembles  in  composition  the  naphtha  of  Persia. 

Asphaltum  is  met  with  abundantly  on  the  shores  of  the  Dead  Sea ;  at  the  pitch  lake 
of  Trinidad,  where  it  is  much  mixed  with  sand;  in  reniform  stalactitic  masses  at 
Matlock,  in  Derbvshire ;  in  granite,  with  quartz  and  fluor,  at  Poldice,  in  Cornwall ; 
in  cavities  of  Chalcedony  and  calc  spar,  in  Russia,  and  other  places.  Naphtha  issues 
from  the  earth  in  large  quantities  in  Persia  and  the  Birman  empire.  At  Ragoon 
there  are  upwards  of  500  naphtha  wells,  which  afford  annually  412,000  hhds. 

Petroleum  is  met  vith  in  many  parts  of  the  United  States.  Kenhawa  in  Virginia, 
Scotsville,  Ken.,  Duck  Creek  in  Munroe  Co.,  Ohio,  Liverpool,  Ohio,  are  among  its 
localities  In  New  York  it  is  found  floating  on  the  surface  of  Seneca  lake,  and  is 
hence  called  Gejusee  or  Serveca  oil. 

Naphtha  aflbrds  both  fuel  and  lights  to  the  inhabitants  of  Badku,  on  the  Ca.spian. 
It  is  also  employed  in  Persia,  and  the  Birman  empire,  as  a  lotion  in  cutaneous  erup- 
tions, and  as  an  embrocation  in  bruises  and  rheumatic  aflfectiohs.  It  is  employed  for 
various  pnrixjses  in  the  arts ;  particularly  in  the  manufacture  of  varnish,  and  as  a 
substitute  for  oil  in  the  formation  of  oil  paint,  it  being  preferred  on  account  of  its 
rapid  evaporation  and  drying. 

Bitumen,  in  all  its  varieties,  was  well  known  to  the  ancient«».  It  is  reported  to 
have  been  employed  in  the  construction  of  the  walls  of  Babylon,  and  at  Agrigentum 
it  was  burnt  in  lamps,  and  called  Sicilian  oil.  The  Egyptians  also  made  use  of  it  in 
embalming. 
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BITUMINOUS  COAL.    Anthrax  bituminosus. 

BUuininouB  Mineral  Coal,  M.  Common  Coal.  Brown  Coal.  Black  Coal.  Cherry  CoaL  Mat 
Coal.  Canncl  Coal.  Jet.  Lignite.  Braunkolile.  Pechkoble.  Bl&tierkoljle.  Bituminowi  Ilota. 
Houille,  Jayet,  H. 

545.  Presents  no  regular  form  or  structure. 

H.=l — 2-5.  G.=l-2 — 1-5.  Lustre  more  or  less  resinous.  Streak 
and  Color  black,  or  brown  ;  often  grayish,  when  impure.  Opaque. 
Fracture  conchoidal — uneven.     Brittle,  or  sectile. 

This  species  comprehends  several  varieties. 

Pitch,  or  cakine  coal,  when  heated,  at  first  breaks  into  numerous  small  pieces, 
which,  on  raising  the  heat,  unite  in  a  solid  mass.  Its  color  is  velvei-black,  or  gray- 
ish-black. Specific  f^raviiy  1-2C9.  It  takes  fire  readily,  and  burns  with  a  lively  yel- 
low fiame,  but  requires  frequent  stirring  to  prevent  its  caking,  which  prevents  ihc 
ingress  of  aii  for  combustion.  The  principal  beds  at  Newcastle  afibrd  this  kind  of 
coal.  It  contains,  accoiding  to  Thomson,  (abstracting  the  earthy  matter,)  Carbon 
2-1-75,  Hydrogen  1-375,  Nitrogen  5-25,  and  Oxygen  1-5. 

Cherry  coal  has  much  the  appearance  of  caking  coal,  but  is  devoid  of  the  properly 
of  softening  and  caking,  when  heated.  It  is  very  frangible,  and  hence  in  mining  it, 
there  is  considerable  waste.  Near  Birmingham  the  loss  in  mining,  including  the 
pillars,  amounts  to  two  thirds  of  the  whole.  G.=  l*265.  It  burns  more  rapidlv  than 
caking  coal,  with  a  clear  yellow  flame.  The  combustible  part  contains,  according  to 
Thomson,  Carbon  255,  Hydrogen  425,  Nitrogen  3-5,  Oxygen  1.  It  leaves  atooi 
10  per  cent  of  ashes.  It  occurs  at  the  Glasgow  coal  beds,'  and  received  its  name 
from  its  lustre  and  beauty. 

The  splijU  coal  from  the  same  region,  is  much  harder  than  the  cherry  coal,  and  is 
hence  sometimes  called  hard  coal.  It  contains,  besides  95  per  cent,  of  earthy  matter, 
Carbon  21,  Hydrogen  1-75,  Nitrogen  175,  Oxygen  3  5. 

Cannel  coal  has  a  dark  grayish  black  or  brownish-black  color,  a  large  conchoidal 
fhicture.  and  receives  a  good  polish.  It  takes  fire  readily,  and  burns  without  melt- 
ing, with  a  clear  yellow  flame.  On  this  account  it  has  been  used  as  a  substitute  for 
candles,  and  hence  received  its  name.  This  coal  contains,  on  an  average,  about  11 
per  cent,  of  earthy  matter.  The  combustible  part,  according  to  Thomson,  consists 
of  Carbon  825,  Hydrogen  2'75,  Nitrogen  1-75.  It  abounds  at  Lesmahago,  abont 
twenty  miles  from  (Glasgow,  also  in  different  parts  of  Ayrshire,  where  it  is  made  into 
inkstands,  snuflf-boxes,  and  other  similar  articles.  Jet  is  a  varietv  of  cannel  coal,  but 
Is  blacker,  and  has  a  more  brilliant  lustre.  It  occurs  in  detaclied  pieces  in  clay, 
on  Ae  coast  near  Whitby,  in  Yorkshire,  and  at  Ballard  Point,  and  elsewhere.  It  is 
lie  OagaUs  of  Dioscori'des  and  Pliny,  a  name  derived  from  the  river  Gagas,  in 
^Srria,  near  the  mouth  of  which  it  was  found. 

Wood  coal^  or  ligniU^  occurs  in  the  newest  formations,  and  has  all  the  structure 
and  appearance  of  carbonized  wood. 
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The  Newcastle  coal  mines  are  stated  to  employ  sixty  thousand  men.  The  princi- 
pal coal  mines  of  France  are  those  of  St.  FUienne,  Mons,  Charleroi,  and  Liege.  (Ger- 
many is  not  rich  in  coal  mines.  The  only  deposits  in  Sweden  occur  at  Hoganes, 
near  Helsinborg  in  Scania.  Norway,  Denmark,  and  Russia,  seem  to  be  entirely  des- 
titute of  coal  beds.  Some  trifling  quantities  are  found  in  the  Appennines,  in  Italy. 
In  Spain,  coal  occurs  in  Andalusia,  Arragon,  Estremadura,  Catalonia,  Castile,  and 
the  Asturias,  but  in  quantities  of  little  importance.  The  only  coal  bed  in  Portugal 
which  is  worked,  is  situated  in  the  province  of  Beira.  Coal  is  also  abundant  in 
China  and  Japan,  in  the  island  of  Madagascar,  in  Africa,  and  New  Holland.  But 
nowhere  are  its  deposits  more  extensive  and  numerous  than  in  the  United  States.  It 
occurs  extensively  throughout  the  middle  and  western  stales. 

ANTHRACITE.    Anthrax  lapideus. 

Non*bituminou«  Mineral  Coal,  M.    Glance  Coal.    Mineral  Carbon.    Blind  Coal.    Columnar  Coal. 
Kilkenny  Coal.  Stangenkoble.   Glanzkohlc,  ff'.  Anthrazit,  Haiu.   Koblenblende,  /»   Anthraclta,  H, 

646.  It  presents  no  regular  structure. 

H.=2— 2-5.  G.=l-3— 1-6;  1-52— 1-65,  Pennsylvania  coal;  1-75, 
Rhode  Island  coal.  Lustj-e  submetallic.  Streak  and  Color  iron- 
black,  sometimes  grayish-black  ;  often  beautifully  iridescent. 
Opaque.     Fracture  conchoidal. 

It  consists  of  nearly  pure  carbon. 

The  following  composition  of  specimens  from  Lehigh,  Penn.,  and  from  Rhode 
Island,  were  obtained  by  Vanuxem,  (Journal  of  the  Acad.  Nat.  Sc.  of  Philad.,  v.  17.) 


Pennsylvania. 

901 
&ii 
1-2 
11 
03=99-2. 

Rbode  Island. 

A 

Carbon 

Water 

Silica 

Alumina 

Oxyd  of  Iron  and  Mang. 

9003 
4-90 
214 

2.50= 

=9957. 

77-70 

6-70 

8-50 

trace 

7-10=100 

It  bums  with  very  little  flame,  and  no  smoke  or  bituminous  odor. 

Obs.  Anthracite  occurs  principally  in  secondary  rocks ;  but  has  been  occasion- 
ally observed  in  more  ancient  strata. 

It  occurs  at  Kongsberg  in  Norway;  in  the  trap  of  the  Calton  Hill,  Edinburgh;  at 
Kilkenny  in  Ireland,  and  in  several  parts  of  Wsues,  where  it  i.s  called  Welsh  culm. 

Extensive  denosiis  of  anthracite  occur  in  Luzerne  Co.,  Penn.,  in  the  anthracite  re- 
gion, as  it  is  called,  of  the  Susquehannah.  Its  length  is  between  sixty  and  seventy 
miles,  and  breadth  five  miles,  and  it  forms  a  kind  of  ba.sin,  through  which  pass  the 
Susquehannah  river  and  Lackawanna  creek.  The  coal  occurs  throughout  this  region, 
cropping  out  of  the  hills  and  appearins:  on  their  sides,  and  the  beds  being  nearly  hori- 
zcmial.  ihev  are  \v«^rked  without  much  downward  icxcavation.     The  layers  of  pure 


lar  account  of  these  magnificent  deposits,  reference  may  be  made  to  a  valuable  arti- 
cle 'on  this  subject,  by  Prof.  Silliman,vol.  xviii.  p.  308,  of  the  Amer.  Jour,  of  Sc. 
The  adjoining  counties  of  Schuylkill  and  Lehigh,  also  abound  in  this  variety  of  coal. 
A  variety  is  found  also  at  Portsmouth,  Rhode  Island,  and  at  Worcester  and  Mans- 
field, Mass. 

Anthracite  Is  now  very  generally  employed  as  fuel,  in  the  eastern  and  northern 
parts  of  the  United  States. 

GRAPHITE.    Plumbago  scriptoria. 
Rhoroboidal  Graphite,  J.    Black  Lead.    Plumbago.    Carburet  of  Iron. 

647.  Primary  form  :  a  rhombohedron.    Secondary  form  :  ' 
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six  sided  tables,  having  their  basal  planes  striated  parallel 
alternate  edges.  Cleavage  parallel  with  the  base  of  the 
perfect.    Commonly  in  inS)edded,  foliated,  or  granular 

H.=l— 2.  G.=20891.  Lustre  metallic.  Streak  black  and 
shining.  Color  iron-black— dark  steel-gray.  Opaque.  Sectile; 
soils  paper.     Thin  laminffi  flexible.     Feel  greasy. 

It  is  composed  df  carbon  and  a  variable  quantity  of  iron,  which,  according  to 
Thomson,  is  mechanically  mixed  with  the  carbon.  The  following  are  a  few  or  Che 
analyses : — 

Bcheele.  Bertbollet.         VauqueUn.       SauMure.                           VunuEcn. 

Carbon         81  90-0                 93                 96                               94*4 

Iron              10  9*1                   8                   4        Ozyd  of  Jroo     1*4 

Oxygen         9»100.  — »99-l        —^lOO.        — »100           SHica 


At  a  high  temperature  it  bums  without  flame  or  smoke,  and  leaves  a  portion  of 
red  ozyd  of  iron.  It  is  infusible  before  the  blowpipe  both  alone  and  with  reagenls. 
It  is  also  unaffected  by  acids. 

Obs.    Graphite  occurs  in  beds  and  imbedded  masses  in  granite,  gneiss,  mica  alite, 

{»rimitive  limestone,  and  gray-wacke,  and  is  often  connected  with  deposits  of  coal. 
t  is  also  met  with  in  greenstone. 

A  remarkably  hne  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  ia 
nests  in  a  greenstone  rock,  which  constitutes  a  bed  in  clay  slate.  In  Glenstiathftr- 
rar,  in  Invernesshire,  it  forms  nests  in  gneiss,  and  is  associated  with  gamet  At 
Arendal,  in  Norway,  it  is  found  in  quartz.  At  Craignan,  in  Ayrshire,  it  occurs  ia 
coal  beds,  and  is  situated  in  a  layer  of  coal  between  two  layers  of  greeioataiie.  ft  H 
mixed  with  anthracite,  and  forms  a  bed  from  three  to  six  feet  thick. 

Foliated  masses  of  graphite  occur  near  Ticonderoga  on  Lake  George,  upon  Rog* 
er*s  Rock,  associated  with  pyroxene  and  sphene.  Near  Amity,  Orange  Co.,  N.  Y.,  n 
is  met  with  in  white  limestone,  accompanying  spinel,  Brucite,  hornblende,  Ac }  abo 
in  Bucks  Co.,  Penn.,  three  miles  from  Attleboro,  associated  with  tabular  spar,  py- 
roxene, and  scapolite ;  and  one  and  a  half  miles  from  this  locality,  it  occurs  in  abund- 
ance in  sienite,  at  Maiisell's  black  lead  mine.  Compact  graphite  is  disseminated  in 
large  masses  forming  veins  in  gneiss,  at  Sturbridge,  Mass. ;  at  Greenville,  L.  C,  as- 
sociated with  sphene  and  tabular  spar,  in  primitive  limestone ;  at  Rossie,  St.  Law- 
rence Co.,  N.  y.,  with  iron  ore,  and  in  gneiss. 

Graphite  is  extensively  employed  in  the  manufacture  of  pencils.  For  this  purpose 
it  should  be  perfectly  pure,  and  also  of  a  granular  structure.  In  the  manufacture  of 
lead  pencils,  it  is  sawn  into  thin  slices  and  inserted  into  grooved  semicylindrical 
pieces  of  wood,  which  are  afterwards  united  by  glue.  The  powder  formed  in  the 
process  of  sawing  is  mingled  with  sulphur  and  gum,  and  employed  in  the  manufac- 
ture of  an  inferior  pencil.  It  is  also  a  good  material  for  crucibles,  on  account  of  its 
extreme  infusibility.  Varieties  which  are  too  impure  for  pencils,  are  well  adapted 
for  the  manufacture  of  these  articles.  It  is  also  used  in  polishing  cast  iron  grates, 
stoves,  &c.,  and  for  diminishing  friction  in  heavy  machinerv. 

The  name  black  had,  often  applied  to  this  species,  is  entirely  inappropriate,  as  it 
does  not  contain  the  least  particle  of  lead. 

The  name  of  this  .species,  graphite,  is  derived  from  y^a^,  /  tcn'te,  in  allusion  to 
its  extensive  iLse  as  a  material  for  writing,  arising  fiom  its  property  of  leaving  a 
trace  on  paper. 

Graphite  doe^  not  correctly  belong  to  the  class  Hypogwa.  It  is,  however,  here  ap- 
pended on  aocouni  of  its  close  alliance  to  coal. 


SUPPLEMENT- 


ALUMOCALCITE. 

Leonhard. 

4i8.  Massive. 

Q.*=«3'174.  Streak  and  Colour  milk-white,  inclining  to  blue.  Fracture  cotichoidal ; 
small  (Vagments  may  be  rnbbed  to  i>owder  between  the  fingers.  Adheres  strongly  to 
the  moistened  lip. 

According  to  &ersten,  it  contains  Silica  86*6,  Lime  625,  Alumina 2*23,  Water 
4««99'06.  It  yields  water  in  the  glass  lube.  Exposed  U)  heat  in  the  platinum  forceps, 
it  beco^les  opaque  and  gray  colored.  With  borax  it  forms  a  colorless  glass,  and  in 
salt  of  phospnorus  it  is  soluble  with  the  exception  of  a  skeleton  of  silica. 

Ob«.  Occurs  in  the  clefts  of  ironstone  veins  at  Eybenstock,  in  the  Erzgebirge. 
Breithaupt  separated  it  from  o^l,  with  which  it  had  been  united,  and  to  him  we  an* 
indebted  for  the  above  description. 


ANHYDROUS  SCOLECITE. 

Mrdentkiiildj  Bidrag,  p.  67. 

449.  Occurs  in  crystals;  but  their  form  was  not  mentioned  by  Nordenskiold.  One 
cleavage  distinct. 

IlJS.    iMstre  vitreous.     Color  white.    Translucent.    Fracture  small  conchoidal. 

It  contains,  according  to  Nordenskiold,  Silica  5-113,  Alumina  29*23,  Lime  15*46, 
Water  107=99'89.  Before  the  blowpipe  its  com))ortment  is  similar  to  that  of  scole- 
cite,  except  that  more  heat  is  required  to  fuse  it  into  a  glass  with  soda. 

Ob8.  Occurs  in  the  large  masses  of  .scapolite  at  Ersby,  in  Finland.  It  was  taken 
for  scapolite,  till  its  true  nature  was  determined  by  Nordenskiold. 


BEUDANTITE. 
y^y,  Ann.  of  Phil.  2d  «cr.  XI.  190. 

» 

450.  Primary  form:  an  obtuse  rhombohcdron ;  R  :  R=«=92o  30'.  Srcundary  form: 
the  primary  with  the  vertical  angles  truncated,  fi^.  13,  PI.  II.  Clcarai^e  parallel 
with  a. 

H.=4 — 4'5.  Lustre  resinous.  Streak  greenish-gray.  Color  black.  Translucent 
in  thin  fragments,  and  deep  brown  by  transmitted  light. 

Wollaston  detected  in  it  only  the  oxyds  of  lead  and  iron. 

Obs.  It  was  found  at  Horhausen  in  the  district  of  Nassau,  on  the  Rhine,  and 
named  by  Levy,  in  honor  of  F.  S.  Beudant. 
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BLACK  COPPER. 

Blmck  Ozfd  of  Copper,  7%.   Coppor  Blick,  J,   Blick  Oopper,  P.   Kapteactawan,  W. 

451.  Disseminated,  or  coating  other  copper  ores,  in  shining  botiyoidal  cooemioDt, 
or  dull  friable  masses.    Color  black  or  brownish-black.   Friable,  and  soils  the  fingcu. 

Before  the  blowpipe  it  is  infusible.    With  borax  it  affords  a  greenish  slag. 

Obs.  It  occurs  in  most  of  the  Cornish  mines,  particularly  at  the  CarraTat  and 
Zincroft  mines,  accompanying  copper  pyrites,  vitreous  copper,  and  other  ores  of  that 
some  metal,  and  probably  results  m>m  the  decomposition  or  some  of  them. 


BOLTONITE. 

453.  Occurs  massive ;  structure  coarsely  granular.  CZmim^^  pretty  distinct  in  one 
direction ;  in  two  others  oblique  to  the  first  indistinct,  but  indicating  an  oWqoe  rhon- 
boidal  prism  as  the  nrimanr  form. 

H.==:^— 6.  0.=2'8— 3-9.  lAuire  vitieous.  Streak  white,  olor  bluish-gray,  yel- 
lowish-gray, wax-yellow,  yellowish- white.  The  darker  colors  turn  yeUow  on  expo- 
sure.   Transparent — translucent.    Fracture  uneven. 

Before  the  olowpipe,  per  se^  it  is  bleached  and  rendered  transparent,  but  is  infnsibk. 
With  borax  it  forms  a  transparent  glasis. 

Obs.  Boltonite  is  disseminated  through  the  white  limestone  at  Bolton^  Mass.,  and 
has  also  been  observed  in  the  neighboring  quarries  of  Boxborough  and  Liltletoa. 


CHLOROPHJEITE. 

MtentUtk,  Western  Mee,  I.  504. 

453.  Massive,  in  small  grains  from  the  size  of  a  radish-seed  to  that  of  a  pea ;  some- 
times hollow.  Transparent,  and  of  a  pistachio-green  color ;  soon  becomes  brown 
and  black  and  opaque,  like  steatite,  on  exposure  to  the  air.  Brittle.  Fracture  con- 
choidal  or  earthy. 

It  consi.sts  principally  of  Silica  and  Iron,  with  a  little  Alumina.  It  undergoes 
scarcely  any  change  under  the  blowpipe. 

Obs.  This  substance  was  found  by  Macculloch,  imbedded  in  basalt  or  amygda- 
loid, at  Scuirmore  Cliff,  in  the  island  of  Rum,  and  in  Fifcshire.  It  has  lately  been 
observed  in  a  basaltic  dyke,  near  the  Coquet  water  in  Northumberland.  By  some 
mineralogists  it  is  considered  a  variety  of  serpentine,  and  by  others,  decomposed 
olivine. 

DAVIDSONITE. 

454.  Primary  form :  an  oblique  rhombic  prism ;  M  :  M=94o,  P  :  M  about  l(KK*j 
the  planes  were  too  rough  for  accurate  measurement.     Cleavage  parallel  to  M. 

H.=6-5.    G.=2-3(»2y.     Color  greenish-yelluw.     Translucent.     Brittle. 

It  contains  Silica 6C-59,  Alumina  321'2,  Water  1  30=10001.  Infusible,  per  5f,  be- 
fore the  blowpipe.  With  soda  it  fuses  imperfectly  into  a  white  enamel.  With  borax 
it  affords  a  transparent  colorless  glass,  having  a  silica  skeleton  in  its  centre. 

Obs.  This  species  was  discovered  by  Dr.  Davidson,  of  Aberdeen,  in  the  gran- 
ite quarry  uf  Rubislaw,  near  Aberdeen,  where  it  constituted  a  detached  mass  in 
granite. 

ERLAMITE. 

Sthwcipger'iJ  Journ.  of  Cliom.  VII  76.    Erlan,  L. 

455.  Massive ;  compact,  or  in  small  and  fine  granular  distinct  concretions.  Struc- 
ture distinctly  crystalline,  but  no  regular  cleavage  has  been  observed. 
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H.=5.  G.=3 — 3-1.  Lustre  feebly  shinin;^  or  dull.  Streai  white,  shining  with 
a  resinous  lustre.  Color  light  greenish-gray,  fracture  sometimes  foliated  ;  often 
splintery. 

It  contains,  according  to  Gmelin,  Silica  53- 16,  Alumina  1403,  Lime  1439,  Soda 
2*61,  Magnesia  5*42,  Oxyd  of  Iron  7*14,  Oxyd  of  Manganese  0*54.  It  fuses  readily 
in  the  blowpipe  flame  into  a  slightly  colored  transparent  globule;  with  borax  it 
fornfis  a  clear  greenish  glass. 

Obs.  Erlamite  was  discovered  by  Breithanpt,  in  the  Saxon  Erzgebirge,  forming 
a  part  of  the  oldest  s^neiss  formation.  It  is  stated  to  resemble  Grehlcnite,  but  by  some 
is  considered  a  mecnanical  mixture. 


FULLERS'  EARTH. 

456.  Massive;  impalpablv  granular. 

H.=l.  G.=l-81 — 2*5.  bull.  Color  grajj  white,  greenish-gray,  opaque,  or  feebly 
subtranslucent.  Fnirture  uneven  or  earthy.  Fed  soapy.  Adheres  very  slightly  to 
the  tongue.    Falls  to  pieces  in  water,  and  lorms  a  paste  which  is  not  plastic. 

It  pofisesses  the  iKJcuIiar  properly  of  absorbing  oleaginous  and  greasy  matter,  and 
hence  is  used  in  cleaning  w^oollen  cloth. 

It  probably  varies  much  in  its  composition.  Dr.  T-homson  gives  the  following  as 
the  constituents  of  one  of  it6  varieties,  which  had  a  specific  gravity  of  4* '148 :  Water 
34-95,  Silica  44 00,  Alumina  2306,  Lime  4*08,  Magnesia  2,  Protoxyd  of  Iron  2= 
10-009.  Another  mineral,  from  Magdalen  Island,  in  the  Gulf  of  St.  Lawrence,  has 
been  analyzed  by  Dr.  Thomson,  (Min.  i.  247,)  possessing  analogous  properties; 
opaque ;  may  be  scratched  by  the  nail;  texture  earthy;  dull;  specific  gravity  2*517. 
lis  composition  was  found  to' be  as  follows :  Silica  47*65,  Peroxyd  of  Iron  20*50,  Alu- 
mina 17-70,  Lime  2*20,  Water  11  05=91)  10.  In  England  it  occurs  at  Nutfield  in 
Surrey,  and  in  other  places. 


IIUMBOLDTILITE. 

457.  Primary  form:  aright  square  prism.  Srcnndanj  form  :  the  primary  wiih 
the  lateral  edges  truncated  or  beveled. 

Hard  enough  to  scratch  gla.ss.  G.=3104.  Lustre  vitreous.  Color  brown  ;  slightly 
yellowish,  or  greenish-yellow.  Translucent,  and  in  thin  lamina;  transparent.  Frac- 
lure  conchoidal. 

It  contains,  according  to  Monticelli  and  Covelli,  Silica  54*16,  Lime  31*67,  Magne- 
sia 8*83,  Alumina  0*50,  Peroxyd  of  Iron  2=--97-16.  It  fu.ses  before  the  blowpipe  with 
effervescence,  but  without  forming  a  globule.  With  borax  it  fuses  into  a  tran.spa- 
rent  glass.  With  .salt  of  phosphonvs  or  s<xla,  it  fuses  with  extreme  diflicnlty  into  a 
brown  opaque  enamel.    Pulverized,  and  treated  with  nitric  acid,  it  gelatinizes. 

Obs.  It  occurs  at  Vesuvius,  in  lava,  and  was  described  and  named  by  Monticelli 
and  Covelli. 


HYDROUS  ANTHOPHYLLITE. 

458.  Structure  columnar  ;  diverging,  scopiform;  fibres  separable,  brittle,  inelastic. 
H.— 2*5.     G. =2-911.     Lustre  silky'     Color  greenish-yellow.      Opaque.     Sectile. 

F^el  soft. 

Thomson  obtained  for  its  constituents,  Silica  54*98,  Magnesia  13376,  Peroxyd  of 
Iron  9-832,  Protoxyd  of  Manganese  1*2,  Potash  6804,  Alumina  1*560,  Water  11  448 

=9a*200. 

Obs.     This  mineral  was  received  by  Dr.  Thomson  from  T  8W 

York,  and  described  by  him  as  above. 


448  DESCRIPTIVE  MINERALOGY. 

KNEBELITE. 

450.  Massive.    SoHace  uneven  and  cellular. 

Qn^.  Q.a=3'71.  huMtft  glistening.  OAor  giwr,  spotted  dirty-white,  red,  brova, 
an^Qten.    Opaque.    /Vaefvre  subconchoidal.    Brittle. 

It  contains,  according  to  Dobereiner,  Silica  33*5,  Protozyd  of  Iron  39;  Prolai|d 
of  BCanganese  35.  It  is  not  altered,  per  i»,  by  the  blowpipe.  With  borax  it  tw% 
readily  into  a  dark-olive  green  pearl. 

Obs.  This  mineral  was  received  by  Dobereiner  from  Major  V<hi  Kndnl,  after 
whom  it  is  named.    Its  locality  is  unknown. 


MONAZITR 
Breitk^uft^  pp.  339  and  330.    Uenglte,  Br—ktt  Add.  Pbll.  Sd  ser.  z.  187. 

4G0.  Primary  form, :  an  oblique  rhombic  prism ;  M :  Mx=95<>  3(K,  P :  M-^lOOo,  as 
measured  by  Brooke. 

H.»6.  G.»4*8d— 4-923.  Lustre  vitreous,  weak.  Streak  reddish-white.  CtUr 
brown,  or  smoky-red, 

In  a  white  heat,  before  the  blowpipe,  its  edges  are  rounded,  and  the  color  becomei 
greenish-yellow.  On  charcoal,  witn  carbonate  of  soda  and  borax,  it  floses  eisUy 
with  effervescence  in  the  reducing  flame  into  a  dark-yeDow  bead,  which  becomci  of 
a  light-yellow  on  cooling,  and  by  flaming  is  rendered  opaque.    With  salt  of  pko»> 

Ehorus  in  the  oxydating  flame,  it  ftises  readily  into  a  bead,  which  is  yellow  while 
ot,  but  on  cooling  becomes  yellowish-green  and  muddy.    From  the  above  reactioaa 
it  is  evident  that  monazite  contains  uranium,  combined  with  some  earth. 

Obs.  This  mineral  was  brought  by  Fiedler  from  the  Uralian  mountains.  It  oc- 
curs near  Slatoust,  associated  with  fl^h-red  feld.<tpar,  imbedded  in  an  extensive  bed 
of  granite. 


PELOKONITE. 

RickUr,  PogKendorPM  Annalon,  XXI.  590. 

461.  Has  not  been  observed  in  crystals. 

H.==3.  G.=2-567.  lAistre  vitreous,  weak.  Streak  liver-brown.  Color  blackish- 
blue.    Opaque.    Praclure  conchoidal. 

Contains  Phosphoric  Acid,  with  the  Oxyds  of  Iron  and  Manganese,  and  some  Cop- 
per. It  dissolves  easily  in  muriatic  acid,  less  easily  in  nitric  acid.  The  muriatic 
acid  solution  has  a  pistachio-green  color. 

Obs.  Occurs  in  Chili,  associated  with  malachite  and  chrysocoUa.  Its  name  is  de- 
rived from  »f>of,  brmpn^  mwc,  pmod^r,  in  allusion  to  the  color  of  the  streak,  by  which 
character  it  is  distinguished  from  cupreous  manganese. 


PIMELITE. 

462.  Massive ;  earthy. 

H.  under  3.     Dull.     Co^r  apple-green ;  yellowish.    Opaque.    Soil  and  greasj  to 
the  touch.     Practnrc  earthy. 

It  contain.s,  according  to  Klanrolh,  Oxyd  of  Nickel  15-62,  Silica  35*00,  AlnmiDa 
510,  Water  37'93,  Magnesia  2-25,  Lime  0'40=96-30.     Before  the  blowpipe  it  does 
not  fuse,  but  assumes  a  scoriaceous  appearance  on  the  edges,  and  becomes  dark-gny-       I 
With  borax  it  yields  a  violet-colored  globule,  in  which  the  nickel  is  reduced.  I 

Obs.     Accompanies  chrj'sopraFe  at  Kosenutz  and  Glassendorf,  in  Silesia,  and  in      I 
New  Fane,  Vermont. 
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PYROPHYLLITE. 

563.  Amorphous;  stractme  radiated;  an  indisdnct  rectangalar  cleavage.  Lustrt 
pearly.     Color  white. 

According  to  Hermann,  of  Moscow,  (PqggendorTs  Annalen,  xt.  593,)  il  jjillihii 
SUica  59*79,  Alumina  89*46,  Magnesia  4,  Peroxyd  of  Iron  1*8,  Water  d-eS^lOO-e?. 
Before  the  blowpipe,  per  si,  it  swells  up  and  spreads  out  in  a  fan-like  shape,  and  in- 
creases to  twen^  times  its  former  bulk.  The  swollen  mass  is  infusible.  With  car- 
bonate of  soda  it  melts  into  a  clear  yellow  glass.  With  salt  of  phosphorus  it  fases 
into  a  colorless  glass,  leaving  a  silica  skeleton.  Heated  with  nitrate  of  cobalt  it  as- 
sumes a  fine  blue  color. 

Ob8.  Occurs  in  the  Uralian  mountains,  between  Pyschminsk  and  Beresof.  It  was 
formerly  considered  a  radiated  talc;  but  is  peculiar  in  its  comportment  before  the 
blowpipe. 

RAPHIUTK 

564.  In  diverging  acicular  crystals.    Needles  or  fibres  easily  separable. 
H.^3-75.    G.==2'85.    iMstreoetween  glassy  and  silky.    Color  white,  with  a  shade 

of  bluish-green. 

It  contains,  according  to  Thomson,  (Min.  i.  153,^  Silica  56*478,  Lime  14*750, 
Alumina  6*160,  Protozyd  of  Iron  5*389,  Protoxyd  or  Manganese  0*447,  Magnesia 
6i'451,  Potash  10*533,  Moisture  0*5=99*708.  Before  the  blowpipe  it  becomes  opaque 
and  white,  and  the  extremity  of  the  fibre  is  rounded  ofi",  but  aoes  not  fuse  into  a  glo- 
bule. With  carbonate  of  soda  it  fuses  slowly,  and  with  effervescence,  into  a  trans- 
lucent white  glass.  With  borax  it  melts  into  a  transparent  colorless  glass,  leaving 
silica. 

Ob8.  Occurs  in  the  township  of  Perth,  in  Upper  Canada.  It  was  described  and 
analyzed  by  Dr.  Thomson ;  ana  also  named  from  ^afi$,  a  needU^  from  the  structure  of 
the  mineral. 


RENSSELAERITE. 

Emmtnt  and  JETo//,  Comimicmtion  relatiT«  to  a  Oeolof .  Bunrey  of  New  York,  Feb.,  1637. 

566w  Primary  form :  an  oblique  rhombic  prism ;  M :  M^=86^  and  94^',  eg,  P :  M 
■=106^  30^.  Cleavage  parallel  with  P.  Imperfect  crysUUlizatums :  structure  some- 
what granular;  particles  strongly  coherent. 

EL==3'5— 4.  Q.=3*874.  Color  white,  or  yellowish-white ;  some  varieties  present 
a  dark-slate  color,  owing  to  an  intermixture  of  foreign  matter.    FVaciure  uneven. 

Before  the  blowpipe  it  fuses  with  difficulty  into  a  white  enamel.  With  nitrate  of 
cobalt  it  assumes  a  pale  flesh-red  color. 

Obs.  This  species  occurs  in  Canton,  St.  Lawrence  Co.,  N.  Y.,  forming  irregu- 
lar masses  in  primitive  limestone.  It  has  the  unctuous  feel  of  steatite,  but  is  of 
anperior  hardness.  In  crjrstalline  form  it  resembles  pyroxene ;  but  it  differs  from 
tli^  species  in  its  hardness  and  specific  gravity.  It  was  named  in  honor  of  the  Hon. 
Stephen  Van  Rensselaer. 


RETINALITE. 

566.  In  amorphous  masses,  resembling  lumps  of  resin. 

H.=3*75.    G.=2*493.    I4t5«f«  resinous,  shining.    Qrfdr  brownish-yellow.    Trans- 
lucent.   Fracture  splintery. 

It  contains,  according  to  Dr.  Thomson,  (Min.  i.  901,}  Silica  40*56.  MagnwU 
18-856,  Soda  18832,  Peroxyd  of  Iron  0*690,  Alumina  0*3,  Water  90«ie»**' 

Obs.   This  mineral  was  received  by  Dr.  Thomson  from  Dr.  Hobov 
its  locality  is  at  Granville,  L.  C.    It  was  considered  a  varidj  of « 
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SORDAWAUTE. 

NofdMMklBId**  RIdnc  p.  86. 

567.  Mu^yty  no  traces  of  cleavage  apparent 

H>^5— 3.  a.»=:9'63— 9-58.  Ltuirt  r&naas.  Stre^A  VtfW^MKmn.  Cdtrfga^ 
iah  or  bluish-black.    Opaque.    J^VvKfurr  conchoidaL    Brittle. 

It  contains,  according  to  Nordensklold,  Silica  ^4,  Aliuniiui  13*8,  Peroijd  qC 
Iron  18-17,  Magnesia  10-67,  Phosphoric  Acid  8-68,  Water  4-38-9e<tt.  Belim  Ihi 
blowpipe,  alone,  it  is  difficnltlv  fnsible  into  a  Uackish  globule.  With  borax  It  fiinM 
a  green  glass.  With  a  small  quantity  of  soda  it  Aiaes  into  a  Uackisb-gneii  gltM; 
with  a  larger  quantity  into  a  slag.  It  is  partly  soluble  in  muriatic  acid.  bbeeiMMi 
reddish  on  exposure  to  the  atmosphere. 

Obs.  Forms  thin  layers  on  common  trap,  near  the  town  of  Sordawala,  in  Finlaad; 
at  Bodenmais,  in  Bavaria,  it  is  associatea  with  magnetic  pyrites.  It  resemblci  piU 
coal  in  appearance.    Nordenskiold  first  deBcribed  and  analyzed  it. 


TEBENITE. 

OoauBimieatkNi  rtiailv*  to  a  G«olog.  Bomif  of  New  Twk,  107. 

668.  (JUavage  parallel  to  the  sides  and  diagonals  of  a  right  square  priam. 

H.-=3.  Q.==9-&3.  Z^NJlfv  faint,  pearly.  CMoryeUowiA-wUteyOrpaleyellovUi- 
green.    Fragile. 

In  the  exterior  flame  of  the  blowpipe  it  is  immediately  converted  into  a  white  en- 
amel ;  in  the  interior  it  fuses  with  ebullition  into  a  porous  glass.  With  nitrate  of  eobah 
the  enamel  a.Hsumes  a  lively  blue  color. 

Obs.  It  occurs  in  a  vein  about  an  inch  wide,  traversing  granular  caibonale  of 
lime,  in  Antwerp,  St.  Lawrence  Ca,  N.  Y.  Its  name  alludes  to  its  charaeteritfie 
fhigility,  and  is  derived  from  the  Greek  rsfipv,  tender. 


TRIPOLI. 

569.  A  mechanical  mixture  of  sand  and  clay  ;  according  to  Bucholz  and 
it  contains 

Silica  810  90 

Alumina  15  7 

Oxyd  of  Iron  8*0  3 

Sulphuric  Acid  3*5  — 

Water  50=09,  B.  —  =100,  H. 

It  occurs  massive,  of  a  yellowish-p^ray  color,  a  meagre,  and  somewhat  rough/«/, 
but  does  not  adhcie  to  the  tongue.  It  imbibes  water,  bv  which  it  is  softened.  When 
burnt,  it  becomes  quite  Jiard.  It  occurs  near  Prag:ue,  in  Bohemia  :  in  diluvial  beds 
at  Aubere,  in  Bavaria,  and  many  other  places.  It  is  used  in  polishing  metallic  sur- 
faces, and  occa.sionally  in  making  forms  for  casting. 


WEBSTERITE. 

Alumlnite.    Hallite.    Trisulphate  of  Alumina,  TiMm. 
570.  Reni form,  massive  ;  impalpable. 
o^mT^^'*^'    X^t^itl-'^  t<>  the  nail.    G.=l(;606.    I4<,t/r«  dull,  earthy.     S^rvoit  white. 

xo^u^  ^nT^r ''''''     ^\^'-  ^'hite.     Opaque.    F.a./ur.  eirthy.  ^  Adhem  to  tiS 
lungue,  anil  i.s  mt-a;?re  to  the  touch.  ^ 

It  contains,  according  to  Stromeyer,  (Untcrsuchungen,  p.  99,) 
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Sulphuric  Acid  23*370  23365 

Alumina  99*868  30-362 

Water  46-762=100.  46  327=99-954. 

It  fuses  with  difficulty.  It  is  easily  soluble  in  acids  without  efiervescence.  It  ab- 
sorbs water,  but  does  not  fall  to  pieces. 

Obs.  It  occurs  at  Newhaven  in  Sussex,  in  reniform  and  botryoidal  connections, 
imbedded  in  ferruginous  clay,  which  rests  on  the  chalk  strata ;  also  in  similar  cir- 
cumstances at  Epemay,  in  France,  and  in  plastic  clay  at  Hall6,  on  the  Saale,  in 
Prussia. 


WEISSITE. 

WachtmeiBter,  Kong.  Vet.  Acad.  Handl.,  1897,  p.  80. 

571.  Reniform,  mostly  without  a  regular  structure ;  the  smaller  pieces  are  some- 
times foliated. 

Scratches  glass,  but  is  scratched  by  steel.  G.=2'808.  Lustre  between  pearly  and 
waxy.     Color  ash-gray,  slightly  brownish.    Scarcely  translucent. 

It  contains,  according  to  Wachtmeister,  Silica  59*69,  Alumina  21*70,  Magnesia 
8*99,  Protoxyd  of  Iron  1*43,  Protoxyd  of  Manganese  0*63,  Potash  4*  10,  Soda  0*68, 
Oxyd  of  Zinc  0*3,  Water,  with  a  little  Ammonia  3*20=100*T2.  Before  the  blow- 
pipe it  becomes  pure  white,  and  fuses  on  the  edges.  With  borax  it  fuses  slowly  into 
a  colorless  glass. 

Obs.  This  species  occurs  in  Erik  Matt's  Mine,  at  Fahlun,  thinly  scattered  in  a 
chlorite  slate,  in  reniform  masses,  about  the  size  of  a  hazelnut. 


WOLCHONSKOITE. 

572.  Amorphous.  StreaJc  bluish-green  and  shining.  Color  bluish-green,  passing 
Into  grass-green.  Dull — shinino^.  F\:el  resinous.  Polished  by  the  nail.  I^racture 
subconchoidal.    Adheres  slightly  to  the  tongue.    Exceedingly  fragile. 

It  contain^,  according  to  Berthier,  (Mem.  ii.  263,)  Green  Oxyd  of  Chromium  34, 
Peroxyd  of  Iron  7*2,  Magnesia  7*2,  Silica  27*2,  Water  23*2=98-8.  In  water  it  falls 
to  pieces ;  aller  being  dried  again,  it  is  not  affected  by  moisture.  When  calcined 
in  a  plaUnum  crucible,  it  loses  32  per  cent,  of  its  weight,  and  assumes  a  brown 
color,  like  that  of  burnt  coffee.  It  gelatinizes  with  hot  and  concentrated  muriatic 
acid,  in  which  one  half  the  chromium  is  dissolved,  the  rest  remaining  in  union 
with  the  silica. 

Ob8.  This  species  occurs  on  Mount  Jessmictski,  in  the  Ochanskyan  circle,  in 
the  Perm  government  of  Siberia  ;  it  was  discovered  and  named  by  ICammerer.  It 
is  so  extremely  fragile  as  to  fall  to  pieces  with  the  slightest  blow. 


ZEUXITE. 

Tkomsout  Mineralosy,!.  390. 

5T3.  In  small  rectangular  prismatic  crj'stals,  promiscuously  arranged;  loosely 
coherent. 

H.=4-25.    G=3051.    lAtsfre  vitreous,  glistening.     Color  brown,  with  a  slight 
shade  of  green,  when  viewed  in  mass.    Opaque. 

It  contains,  according  to  Thomson,  Silica  33'18,  Alumina  31*848,  Protoxyd  of  Iron 
62*01,  Lime  2*456,  Water  5*28=99*074.    Before  the  blowpipe,  in  a  glass  lube,  it  gives 
out  water,  and  emits  an  odor  which  may  be  termed  bituminous.    Color  deepened  by 
the  blowpipe,  and  the  edges  of  the  crystals  rendered  of  a  scoriaceous  appearancr 
With  carbonate  of  soda  it  forms  readily  an  opaque  bottle-green  gUam,    Wvh 
it  effervesces,  and  forms  a  very  dark  brown  glass. 

Obs.    It  occurs  in  the  Huel  Unity  Mine,  three  mila 
and  is  hence  named  by  Dr.  Thomson  from  ^n^tt,  fir* 
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B74.  Occnni  in  leiwihaied  rectangolu  fonr  lided  prli 


awlcoiallr  wfth  thdr 


lateral  edges  repUcetC      Gtavagi  IndUUnct.     Snrfiweof  t^  cirattl*  Fon^;  cAn 
-with  a  white  coallDg. 

H.abcnit6.    0.=^3^.    LiUrt 
OMQie.    fyaetur*  conchoidai. 


C^.    The  onlj  Imown  locAlltv  ii  Vesnriiu,  where  It  oecnn  geaenllv  tiL  line 

-' *  -'■'    •       -  WM  dScorered  in  lenit 

tha  N«poUtaD  mtnittr, 


jMiuct  crTBtalo,  and  la  AMOciated  wUh  eale  spar,  &e. 

S;  Bamonoini.    Iti  name  wu  propoced  in  eomplinienl 
g.  Znrla 


ig  are  addlUonAl  flgans  of  the  ipeciei  EactaM,  ChtlMxtte,  and  BrlBk 
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APPENDIX  A. 


MATHEMATICAL    CRYSTiLLOGRAPHY. 


The  following  concise  treatise  on  Mathematical  Ciystallo^aphy 
is  an  abstract  of  a  very  extended  and  elaborate  work  on  this  sub- 
ject, in  the  German  language,  by  Dr.  C.  F.  Naumann/  Occasion- 
al explanations  have  Men  added,  and  also  some  generalizations 
of  facts  which  have  reduced  the  space  it  would  otherwise  occupy. 

The  methods  of  calculation  introduced  by  the  Abbi  Hauy  were 
founded  chiefly  on  the  principles  of  plane  trigonometry.  His 
aystem  was,  therefore,  mostly  destitute  of  general  formulas  ap- 
plicable to  every  variety  of  solid.  The  application  of  the  prin- 
ciples of  Analytical  Geometry,  affords  a  much  simpler,  and  at  the 
same  time  a  more  general  method  of  calculation.  This  amlica- 
tion  was  first  made  by  a  German  mineralogist,  Chr.  Samuel  Weiss, 
whose  principles  were  similar  to  those  which  have  been  adopted  by 
Naumann. 

Guided  by  the  principles  to  be  developed,  our  knowledge  of  the 
angles  of  crystals  may,  in  most  instances,  be  based  on  the  sure 

Erinciples  of  mathematics,  instead  of  separate  measurements,  which 
rom  the  want  of  smoothness  or  lustre  in  the  surface,  are  more 
often  quite  doubtful  than  correct.  The  determination  of  a  single 
angle  in  a  diametric  or  tetraxonal  solid  is,  in  some  instances,  suffi- 
cient for  ascertaining  every  angle,  interfacial  or  plane,  that  the 
solid  contains ;  and  in  the  monometric  solids  not  even  this  datum 
is  required. 

A  knowledge  of  analytical  geometry  being  a  necessary  prelimi- 
nary to  a  fiill  understanding  of  this  subject,  it  will  be  first  con- 
sidled. 


•    Lehrbuch  der    reinen    und  angewandten   Kiystalkwri^kie- 
Friederich  Naumann ;  in  zwei  Banden,  80,  mit  39  Kupfertafth- 
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CHAPTER  I. 

THE  SITUATION  OP  A  POINT  AND  LINE  IN  A  PLANE. 

1.  P  being  the  given  point,  draw  from  it, 
to  YO  andXO,  and  parallel  to  the  same,  the 
lines  Pm  and  Pn.  As  there  can  be  but  one 
Pm  and  one  Pn,  thus  drawn  from  the  point  F, 
the  position  of  this  point  is  evidently  deter- 
mined when  Pm  and  Pn  are  known,  XO  and 

YO  being  supposed  to  be  given  in  position. 
So  also  any  point  is  similarly  determined  when 
in  like  manner,  its  situation,  relative  to  two 
lines  given  in  position,  is  known. 

The  two  different  kinds  of  lines  which 
have  here  been  used,  in  the  determination  of  a  point,  and  which 
are  of  like  importance  in  all  calculations  on  this  subject,  have 
received  peculiar  names.     XO  and  YO^  or  as  extended,  XX'  and 

Y  Y',  are  termed  axes^  as  they  are  the  fixed  lines  to  which  all  other 
lines  are  referred.  Pm  and  Pn  are  called  the  coordinates  of  the 
point  P ;  those  parallel  to  one  axis,  XX\  are  designated  by  the 
letter  Xy  and  those  parallel  to  YY',  by  the  letter  y.  In  like  man- 
ner the  axis  XX  is  termed  the  axis  of  Xy  the  coordinates  x  beinff 
in  that  direction;  and  for  a  like  reason,  the  axis  YY  is  denomi- 
nated the  axis  of  y.  The  axes  bisect  each  other  in  the  point  O, 
which  is  termed  the  centre  or  origin.  If  the  point  P  were  moved 
towards  m,  the  line  Pm,  would  decrease,  and  finally  would  become 
equal  to  0;  and  then,  if  continued,  would  increase  on  the  opposite 
side  of  the  axis.  If,  therefore,  the  sign  +  is  applied  to  Pm,^  the 
siffn  —  should  be  applied  to  P''m ;  and  so  generally,  if  lines  above 

YY'  are  +,  those  below  will  be  — :  so  also,  if  lines  to  the  right 
of  XX  are  —  those  to  the  left  will  be  -|-.  It  follows,  hence,  that 
nOy  or  the  distance  of  any  point,  as  w,  in  the  axis  of  x^  from  O, 
niay  equal  ±  a ;  and  mO  =  ±b,  designating  nO  and  mO,  by  a  and 
b]  that  is,  the  point  7i  may  be  at  equal  distances  either  above  or 
below  ihe  origm  and  the  point  m,  either  to  the  right  or  left  of  it. 
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Likewise  the  coordinates  of  P  in  each  of  the  quadrants  will  be 
as  follows : 

in  X  Y,  +  Pn,  +Pm.  in  XIT,  —Pn,  +  Pm. 

in  X'  Y,  —Pn,  —Pm.  in  X'  Y,  +Pn,  —Pm. 

The  inclination  of  the  axes  may  be  either  rectangular  or  oblique, 
and  in  the  one  case  the  system  ol  axes  is  termed  the  Rectangular^ 
or  Orth(mietric  System^  and  in  the  other,  the  Oblique,  or  Clinomet- 
ric  System. 


»     R'  O 

I 


I.    RECTANGULAR  SYSTEM    OF   AXES. 

2.  The  distance  of  a  point  from  the  origin.     P  being  thejf  iven 
point,  its  distance  from  O,  the  origin,  is  P 0=vp««4- »iO».(Euc.  L  47.) 

But    Pm=x,    and     mO=Pn=y. 

.-.  PO=^Vi?+f=D. 

By  substituting  the  values  of  x  and  y, 
observing  the  smes,  which  will  vary 
with  the  quadrant  in  which  the  point  is 
situated,  the  required  value  of  PO  is 
readily  obtained. 

If  ar=0,  that  is,  if  the  line  Pm=0, 
Pm  and  mO  coincide,  and  the  point  is 
in  the  axis  of  y ;  and  again,  if  y=0,  the 
point  is  in  the  axis  of  x ;  and  finally, 
if  2r=0  and  y=0,  the  point  is  the  origin 
itself 

3.  The  distance  of  two  points.  PP*,  the  distance  of  the  two 
points  P  and  P',  is  equal  to  Vpp+P^. 

But    Pr=Pm — rmr=Pm> — P'7n'=x — x^ ; 
Also,     P'r=rn'—P'n'=Pn'—P'n'=^y—y'. 

Hence,  substituting  these  values  of  Pr  and  P'r  the  equation  for 
the  distance  of  two  points  is. 

The  value  of  ii,  in  any  given  instance,  is  obtained  by  substituting 
the  values  of  x,  a/,  y,  and  y',  in  this  equation. 

4.  Equation  of  a  straight  line.  The  straight  line  may  either 
cut  both  axes,  or  it  may  intersect  but  one,  and  consequently  be  par- 
allel to  the  other,  or  it  may  pass  through  the  origin. 

a.  Suppose  it  to  intersect  both  axes,  as  AB.    The  parts  of  the 
axes  cut  off  bv  the  line,  that  is,  AO{=a)  and  BO{=b^eiietenDeif 
parameter  of  the  line.  To  obtain  the  equation  of  tnis  lii»A 
an  equation  that  will  apply  to  any  part  of  it, ' 


!S 

^ 

^ 

K 
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may  be  assnmed,  and  its  coordinates  compaied  with  the  paramelen 

of  the  line.    Assuming  P  as  the  point,  its  codrdinates  will  be  Fm 
and  Pti,  the  relation  of  which  to  a  and  by  the  parameter,  may  be 
obtained  by  means  of  the  similar 
triangles  PmB  and  AOB.  ^ 

Bm:BO'.\  Pm.AO. 

But    Bm=BO-^mO=b—yj 
and  Pfn=x,  A  0=a]  consequently 

h — y  :  6  :  :  X  :  a,     or, 


which  is  the  desired  equation,  since  by  Taring  the  valnes  of  x  and 
y,  it  may  be  made  to  apply  to  any  point  in  the  line.  By  changing 
the  sines,  it  may  become  the  equation  of  a  similar  line  in  either  m 
the  quadrants. 

b.  If  the  line  is  parallel  to  one  axis^  the  parameter  in  the  direc- 
tion of  that  axis  will  become  infinite,  that  is,  if  the  line,  as  £•  iS^  ia 

parallel  to  the  axis  of  x,  a  =  qd,  hence  -  =  0,  and  consequently  the 

equation  becomes  ^  =  1,  or  y  =  6,  which  is  identical  with  the  equa- 
tion of  the  point  b,  in  which  the  line  fi*  S  intersects  the  axis  of  jf. 
If  6  =  Qc,  in  the  same  manner  x  =  a. 

c.  If  the  line  is  removed  to  the  origin  j  and  parallel  to  its  former 
position,  we  find,  from  the  similarity  of  the  triangles,  ABO  and 
P'On',  P'n'  :  AO::  n'O  :  BO,  But  PV  =  x,  and  n'O  =  —  y, 
it  being  to  the  right  of  XO.     Therefore,     x  :  a::  —  y:b,     or, 

-  =  —  1^ ;      hence,  finally,      -+  ^  =  0. 

An  equation  differing  firom  that  of  the  straight  line  in  this  merely, 
that  the  right  hand  quantity  is  0  instead  of  1 . 

If  J  =  the  angle  which  the  line  makes  with  the  axis  of  x,  we 
obtain  from  the  triangle  OP'n',  in  which  the  angle  OP'n'^l^ 
On'^P'nf  tan.  g,  or  substituting  x  and  y  for  On'  and  P'n\  y=x  tan.  g. 

But    tan.  -  ^^ ;   therefore,    y  =  x  ^,    and  consequently. 


sin. 

COS. 


cos.( 


C08.{  sin.f 

It  will  hence  be  seen  that  in  the  equation  of  a  line  passinjr 
Arough  the  origin,  the  relative  values  merely  of  o  and  6  are^def- 


stood. 

5. 
Lot 


PoiiU  of  iiUersection  and  mutual  inclination  of  two  lines. 
«"''**  ^'    *•*•*   i'  +  4>  =  1>    be  the  equations  of  the  two 
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lines.  Since  the  coordinates  of  the  two  lines  aie  idratical,  at  the 
jmint  of  their  intersection,  the  yalues  of  jr,  as  obtained  by  a  reduc- 
tion  of  the  two  equations,  will  be  equal ;  so  also  with  y.  We  may 
hence  thus  obtain  the  values  of  x  and  y  at  that  point 

From  the  first  equation  x^a-^.    From  the  second  xf^a'-^. 

But  since  x  and  or',  as  just  stated,  are  equal  at  their  intersection, 

Clearing  of  fractions  and  transposing,  fr&^(a-a')  =  ft'ay-fra'y, 
and  dividing  by  V  a-hafyit^  value  of  y  is  obtamed  equal  to 

tfja  —  a^ 

In  the  same  manner,  we  find 

which  are  the  sought  values  of  the  coordinates  of  the  point  of 
intersection  of  two  lines. 

If  (  and  ff  equal  die  inclinations  of  the 
two  lines  to  one  of  the  axes,  (the  angles 
ilBO  and  A'B'O)  the  desired  angle, 
BPA'j  will  equal  the  supplement  of 

i  —  dABO  —  A'B'O,) 
and  therefore  calling  the  angle  u, 

tan.  M= tan.  (g — |'). 
To  obtain  the  value  of  o,  we  may  suppose 
the  lines  to  pass  through  the  orimi,  where, 
as  their  position  remains  parallel  to  their 
former  one,  they  will  still  have  the  same 
mutual  inclination.  The  equations  of  the  lines  including  the  re- 
quired angle,  are  now,  {i  4), 

:+I-  =  0,    and     1  +  ^=0, 
and  consequently,  from  the  two  equations,  we  obtain,    ys —  ^, 
and  y^  = — ^.    But,  {i  4)     tan.  E  =  > ;    therefore  substituting  the 
value  of  tan.  {  in  the  equation 

we  obtain, 

tan.(E-n=tan.«=      *     *'    -*'""'* 


which  is  the  desired  equation  for  the  intersection  of  two  lines. 
K  the  two  lines  are  parallel,  they  will  cut  the  axes  proportionally. 
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inirliiehcase  aibiiafiVy  or,  oft'  —  o^  the namentor of dw 
above  firaetian,  bO.  If  they  aie  at  right  angleai  from  smnlar  tii- 
anries,  a:b::l/:-aff  and  oonaeqaeiitly,  aaf  +  bt^^O^  cc 
sinoe  the  tanmnt  of  90^  is  infinite,  the  Tslue  of  the  fractioii  mnt 
be  infifiitej  whiiA  ia  only  the  case  when  oaf  +  bl/^  the  deo/omr 
nator, «  0. 

6.  The  Narfnalfrom  the  origin  of  a  given  line.    This  nomsl 
is  a  perpendicular  to  the  giyen  Unoi  drawn  from  the  origin.    The 

equation  of  the  giren  line  iSy    ^-i-l-sl;    that  of  the  nonnBl,  a 

line  through  the  origin,  {i^e)   7+7 -0.     Butthe  normal  being 

perpendicular  to  the  other  line,  06.)  am  +  bfi^O^  and  there- 
fore  a:P::  —  b:a.  Consequently,  — fraud  a  may  be  substituted 
for  a  and  j3,  in  the  ecpiaticm  of  the  normal,  for  the  relative  Tslue 
coily  of  these  quantities  affects  the  value  of  the  equation,  (i  i|  c,) 
and  we  have  for  the  equation  of  the  normal. 

To  obtain  the  length  of  the  normal,  the  coordinates  of  its  point 
of  intersection  with  me  line  of  which  it  is  the  normal,  are  reqoiied, 
since  the  length  =  VSl^,  {i  2)  x  and  y  beiuff  the  codrdiiuUes  of 
that  point    These  cooroinates  may  be  obtainea  from  the  equatioDS 

of  the  two  lines,  |-  —  -5^  =  0,  and  ^+-^  =1,  as  was  done  in  }  6. 
a:=^,    and     ar  =  a  —  ^,     .\a — y=~j    which  reduced,  gives, 

y  =STZA .  So  also,    x  = 


Substituting  these  values  of  x  and  y ,  in  the  equation    D  ==  V^4y^ 
we  obtain, 

which  divided  by    Vb»+a\    gives, 


II.    OBLIQUE    OR   CLINOMETRIC   SYSTEM    OF    AXES. 


7.   The  distance  of  a  point  Jrom  the  origin^  and  of  two  points 
from  one  another.    The  angle  of  inclination  of  the  two  axes  may 
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be  designated  by  p  (=XOY). 
Let  P  he  the  point,  whose  dis- 
tance (PO)  from  the  origin  is 
required.  In  the  triangle  PmO 
the  angle  PwO=180o-p,  Pfn=x, 
and  mO=Pn=y.   Consequently, 

To  obtain  the  distance  PP*  of 
two  points,  we  have  from  the  triangle  PP% 

But      Pr^Pm — rm=Pm — P'mf=x — titf.      So  also 
also  the  angle  PrP* ^PmO ^18fP—^. 

•'•  i2  ^PP"  =  V(aj-x')a-Ky— y')«+a(a>-«')(y-y  )  cos.  f  • 

8.  In  the  same  manner  as  in  the  Rectangular  System,  ($4,)  it 
may  be  shown,  that  the  equation  of  a  line  is  -^-^  y  =»  Ij  the  de- 
monstration being  the  same,  whatever  be  the  inclination  of  the 
axes.    Similarly,  also,  we  may  obtain,  for  a  line  through  the  origin, 

the  equation    — +-^  =  0. 


9.  a.  Inclination  of  a  line  to  the  axes,  AB  is  here  the  given 
line;  its  angles  BAO  and  ABO^  or  I  and 
I/,  are  required.  Having  divided  the  tri- 
angle ABO  into  right  angled  triangles, 
by  the  perpendicular  Ar*^  and  also  again 
by  jBr,  we  have  from  the  triangle  ABr 

Br 

tan.  g  =— ,  also  from  the  triangle  BAr^, 
tan.  u  = 


Br' 

But 


jBr  =  jB  O  X  sin.  {  =  6  X  sin.  f , 

Ar^  =  AOx  sin.  g  =  ax  sin.  f , 

Ar  =  AO  —  BO  COS. {  =  «  —  6 cos.;, 

Br^^^BO  —  AO  COS.  f  =  6 — a  cos.  p. 

*""•'         and 


,         y      Br 

tan.  g  =  -r-=i IT— J 

*      Ar       b — aco8.p' 


tan.u  =  ^ 


asin.f 


C06.f 


Therefore, 

6.  Mutual  inclination  of  two  lines.  It  must  be  first  observed, 
that  w,  the  angle  of  inclination  equals,  (as  in  ♦  5)  f  —  J',  or  u — »/. 
Substituting,  therefore,  the  values  of  tfie  tangents  of  u  and  i/,  in  the 
trigonometrical  formula, 

/  .y,         tan.* — tan.v' 


81 

and  reducing,  we  ol 


Wbenfhelinesaieparallel,  aft'— o'i— Oi  asin  16;  andwiiM 
diey  are  at  right  anglea  witfi  one  another,  the  denominator 

af{a — icoe.f)  +  4'(6 — acos.;)  — 0. 

This  equation  is  reduced  to  that  for  rectangular  az0%  by 
making  f  —  9(F. 

10.  Normal  of  a  given  line.  The  equation  of  die  line  ia 
^+|lsl;  that  of  the  normal,  ({ 4,  e)  7+|>'0*  Aatheindim^ 
tion  of  the  normal  to  the  given  line  is  90^, 

«(a— &eoa.f)  +  i3(i— acoB.;)»a  (19,) 
whenee,  «:J3::& — «oos.;: — (a  —  ieoa.;). 

Consequently,  substituting  AeserelatiTe  values  of  ef  and  ft^  in  dia 
equation  of  the  normal,  it  becomes 

.* y «0. 

The  coordinates  of  the  point  of  intersection  (^  the  nonnal  with 
the  line  may  be  obtained,  as  in  i  6,  or  by  substituting  successively 
the  values  of  x  and  y,  as  deduced  fix)m  the  equation  of  the  normal 
in  the  equation  of  the  line.    We  thus  find, 

_      ah(b — gco6.y)  __     ab{a — icosjj) 


III.  TRANSFORMATION   OF   COORDINATES. 

11.  It  is  often  found  convenient  to  transform  the  coordinates  of 
a  point  or  line  from  one  sjrstem  to  the  other ;  d^  is,  to  refer  a  point 
or  line  to  rectangular  axes  whose  equation  is  given  with  reference  to 
oblique  axes,  and  also  the  contrary.  The  two  new  axes  may  have 
different  situations  relative  to  the  others ;  but  that  case  only  will 
here  be  considered  in  which  one  of  the  axes,  (x,)  is  the  same  in 
each,  the  other  including  an  angle,  with  x,  which  may  be  repre* 
sented  by  f . 

The  point  P,  referred  to  the  rectangular  axes  XO  and  TO,  has 
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the  coordinates  Pm  and  Pn  (=  x  and 
y.)  The  same  point  referred  to  the 
oblique  axes  XO  and  yO,  has  the 
coordinates  Pm/  and  P7i'{=x,  and  y,,) 
Tiie  relation  of  Pm  and  Pn  to  Pm' 
and  Pnf^  is  required. 

O  7/1  =y-Om'  (y,)  X  sin.  Omf  m 
(sin.  m'On  =  sin.  p)  =  y,  sin.  p. 

So  also, 
On  =  X  =  On'  +  n'n  =  jr,  +  y,  cos .  p . 

Substituting  these  values  of  x  and 
y  in  an  orthometric  equation,  transforms  it  into  a  clinometric  equa- 
tion. Again,  if  x  and  y  equal  the  coordinates  in  a  clinometric  equa- 
tion, and  X,  and  y,  in  an  orthometric, 

COS.  p  n    ,  1 


X  =  Pm — m'm  =  ar,  —  y , 


y  =  Pnf  =  y. 


sm.  p  -^  .^^r  sin.  p 

and  therefore  by  the  substitution  of  these  values  of  x  and  y,  in  a 
clinometric  equation,  it  becomes  an  orthometric  equation. 


CHAPTER  11. 


THE  SITUATION  OF  A  POINT,  LINE,  AND  PLANE,  IN  SPACE. 

12.  In  calculations  connected  with  the  relations  of  points,  lines, 
or  planes  in  space,  another  axis  is  necessary,  in  addition  to  those 
employed  in  tne  former  section,  where  the  line  or  point  was  in  the 
same  plane  with  the  axis.  The  new  axis  may  be  called  the 
axis  of  z. 

The  three  planes,  XO  Y,  XOZ, 
and  Y02^,  in  whose  intersections 
the  axes  are  situated,  are  called  coor- 
dinate planes;  the  first  the  coordinate 
plane  of  xy,  the  second  of  xz,  and  the 
third  of  yz.  There  planes  intersect- 
ing one  another,  divide  the  space 
al^ut  a  point  into  8  parts.  The 
signs  +  and  —  will  be  used  in  the 
same  manner  as  heretofore,  with  the 
extension  that  an  additional  plane 
requires.  Thus,  if  lines  above  the 
plane y^- are +,  those  below  will  be — ; 
so  also  if  those  to  the  left  of  xz  are  +,  those  to  the  right  will  be  — ; 

App.— B 
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and  if  those  in  front  of  2y  are  +,  thoae  on  the  opposite  side  will 

be  — . 

The  axes  may  either  be  oblique  in  their  mntual  inclinatiQiis,  or 

rectangular. 


1.    RECTANGULAR  SYSTEM  OF  AXES. 

13.  Distance  of  a  paint  from  the  origin^  and  of  two  points  frtm 
one  another.  Lines  drawn  from  the  given  point  parallel  to  the 
axis,  will  be  the  coordinates  of  the  point,  and  will  be  designated  r, 
y,  or  z,  according  to  the  axis  to  which  each  is  parallel.  The  si^ 
+  and  —  will  be  applied  as  stated  in  the  last  paragraph,  according 
to  the  octant  in  which  the  point  may  be  situated,  so  that  we  may 
have  x  =  ±  a  for  a  point  m  the  axis  of  x ;  and  so  also  ^=  ±i, 
z  =  ±  c.  For  the  same  reason  that  the  diagonal  of  a  cube  is  equal 
to  the  square  root  of  the  sum  of  the  squares  of  three  of  its  edces, 
(for  X,  y,  and  z  may  be  considered  the  edges  of  a  parallelepiped,  of 
which  the  required  line  is  the  diagonal.) 

Dj  (required distance,)  =  Vx'^^.f^] 

and  for  a  similar  reason  we  have  for  the  distance  of  two  points, 

ij=V(»— x')«+(y— y)*-H'^— -^y . 

14.  Equation  of  a  plane.  A  plane  may  either  intersect  all  three 
axes,  or  it  may  be  parallel  to  one  axis,  or  again  to  two,  or  finally  it 
may  pass  through  the  origin. 

a.  If  a  plane  intersects  the  three  axes,  it  cuts  off  parts  from  each, 
as  AO,  BOj  CO,  (=  a,  b,  c,)  which  are  termed  the  parameter  of  the 
plane,  situated  (if  the  signs  are  all  +)  in  the  positive  octant. 

By  varying  the  signs  they  may  express  the  parameter  of  a  plane 
in  either  of  the  octants.  To  obtain  the  equation  of  a  plane,  the 
relation  between  these  lines  and  the  coordinates  of  a  pomt  in  the 
plane,  is  required.  This  may  be  obtained  by  dividing  the  pyramid 
ACBO  into  three  three  sided 
pyramids,  by  planes  passing  from 
any  point,  as  P  in  the  plane 
ACB,  through  each  of  the  axes, 
and  making  an  equation  be- 
tween the  solid  contents  of  the 
three  pyramids,  and  the  pyra- 
mid ACBO  which  they  com-  Y 
pose.  The  three  pyramids 
formed  by  the  planes  through 
P  and  the  axes,  are  PABO, 
PBCO,jmd  PCAO\  the  base 
of  each  is  a  riffht  angled  trian- 
gle; in  one  of  the  coordinate  planes,  the  apex  is  P,  and  conae- 
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qnently  the  height  equals  erne  of  the  coordinates  of  P.  InPBCOthe 
area  of  the  base  BCO=i  BOxOC  =1  bx ;  its  height  equals  the  co- 
ordinate X  of  Pj  since  this  one  of  the  coordinates  is  parallel  to  ilO, 
the  axis  of  x.  Its  solid  contents  therefore  equal  i  b  cxix^i  b  c  x. 
In  the  same  manner  it  may  be  shown,  that  PABO  =  |  abz  and 
PC  A  0  =  i  acy.  Also  the  solid  contents  of  ABCCh=  ibcxi  a'^ 
i  abc.    But  as  the  sum  of  the  parts  must  equal  the  whole, 

}  bcx  +  i  ocy  +  i  ^bz  =  }  abcj  or  dividing  by  }  abcj 

which  is  the  desired  equation  of  the  plane  in  the  positive  octant. 

6.  /jT  a  plane  is  parallel  to  one  axis^  the  parameter  of  that  axis 
will  be  infinite  ;  that  is,  if  the  plane  be  parallel  to  x,  it  cannot  inter- 
sect it,  and  consequently  a  =  oo ;  if  it  is  parallel  to  y,  6  =  oo,  if  to  jt, 

c  ==  OD.  But  ^  =  0,  and  consequently  by  expunging  this  term  firom 
the  above  equation  of  the  plane,  we  have 

f+f  =  l,    orif    6  =  00,1+1  =  1,     if    c=a,,f+^=l, 

which  are  the  required  equations.  It  will  be  observed,  however, 
that  these  are  also  the  equations  of  a  straight  line,  which  straight  line 
is  the  intersection  of  the  given  plane  with  one  of  the  coordinate 
planes. 

c.  If  the  plane  is  parallel  to  two  axes,  the  parameters  of  these 

axes  will  equal  oo .    If  6  and  c  =  oo,  the  equation  becomes  -  =  1,  or 

X  =^  ay  which  is  also  the  equation  of  the  point  in  which  Uie  axis  of 
X  meets  the  plane ;  this  plane  will  be  parallel  to  the  coordinate 
plane  xy. 

d.  When  the  plane  passes  through  the  origin^  its  intersections 
with  the  coordinate  planes  will  also  pass  through  the  same  point, 
and  consequently  the  equations  of  these  intersections  ({ 4,  c)  will  be, 

a     ^     b         '        c     '     a  ^      b     *     c 

But  from  what  has  been  stated,  it  is  evident  that  these  equations 
can  proceed  only  from  the  general  equation, 

which  is  therefore  the  equation  of  a  plane  passing  through  the  origin. 
This  might  be  demonstriUed,  but  it  app^us  ijoTbe  unnecessary.  It 
will  be  remembered,  that  the  values  of  a,  6,  and  c,  in  this  instance, 
as  in  §  4,  c,  are  merely  relative. 

15.  Equation  of  the  line  of  intersection  of  two  planes.    Let  * 
equations  of  the  two  planes  be 
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the  equation  of  their  line  of  intersection  is  required.  Since  in  this 
line  the  values  of  the  corresponding  coordinates  of  both  planes  are 
equal,  we  may  find  the  values  of  Xj  y,  and  z,  in  each  of  the  equa- 
tions, and  equate  them  as  follows : 

ay        az         ,  .       a'y        a'z 

x  =  a  —  -f ,   x^=a^ — -T7 . 

b  c  ^  1/  c 

ay        az  ,        a'y        a'z 

be  b*  c' 

Transposing  and  reducing, 

In  the  same  manner  is  obtained. 

Either  of  these  equations  is  deducible  from  the  other  two.  To 
prove  this,  we  may  first  reduce  the  coefficients  to  a  common  de- 
nominator : 

la'c—iic'\         \    (h'r.  —  lc'\  , 

Making  now  the  following  substitutions  : 

ah'  —  a'h  =  7,     hcf  —  h*c  =  ot,     ca'  —  &a=^p^ 
a  —  a'  =  A.     b  —  b'  =  B,     c  —  c'=Cj 
the  equations  become, 

Obtainins:  now  two  values  of  .r,  from  two  of  these  equations,  and 
equaling  we  have 

a^fy'  Bnn'         ana'  Caa 


whicli  equation  reduced  gives 


=-;r;7y+-^' 


a/3  ay        


'-iFy=^i^+Cr- 
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But  by  actual  multiplication  it  will  be  foimd  that 

B^  +  Oy=z  —  Aa. 
Hence  substituting  Aa,  and  dividing  by  a,  we  obtain  the  equation 

~ y  —  ^z  =A^  which  is  identical  with  Equation  1. 

In  the  same  manner  any  other  of  the  three  equations  may  be 
derived  from  the  remaining  two.  From  this  fact  it  is  a  necessary 
deduction,  that  a  line  in  space  is  determined  by  two  of  its  equations. 

16.  A  line  determined  hy  two  of  its  projections.  If  the  eye  is 
placed  directly  over  a  line  situatecf  in  either  of  the  octants  formed 
by  rectangular  coordinate  planes,  it  will  appear  to  be  projected  on 
the  coordinate  plane  below.  Its  apparent  situation  on  that  plane  is 
called  the  projection  of  the  line ;  and  the  plane  which  passes  throue^h 
the  line  and  its  projection,  is  termed  the  projecting  plane  of  the 
line.  This  plane  is  parallel  to  one  of  the  axes,  as  follows  from 
the  position  of  the  eye  above  given.  The  same  line  may  be  simi- 
larly projected  on  another  coorcQnate  plane,  and  hence,  since  it  exists 
simultaneously  in  two  projecting  planes,  it  must  be  situated  in  the 
line  of  their  intersection,  and  consequently  may  be  determined  by 
the  equation  of  these  projecting  planes.  But  these  equations  are 
identical  with  those  of  the  intersections  of  the  projecting  planes 
with  the  coordinate  planes,  {h  14,  6,)  which  are  also  the  projections 
of  the  line.  Consequently,  it  is  apparent  that  a  line  may  be  deter- 
mined by  two  of  its  projections.  This  also  results  from  the  conclu- 
sion of  h  15.  A  line  in  space  will  hereafter,  therefore,  be  represented 
by  the  equations 

o,  j5J,  &c.  representing  the  parameters  of  the  projections. 

If  the  line  passes  tnrough  the  origin,  so  will  also  its  projections, 
and  consequently,  in  equations  of  this  line,  the  right-hand  member 
in  the  above  equations  will  equal  0,  (§  4,  c.) 

17.  General  equation  of  a  plane  jP',  which  is  parallel  to  the 
intersections  of  two  planes  F*  and  F.  The  plane  F"  may  be  re- 
presented by  the  equation  ^  +  ^  -f  ^, = 1.    The  intersection  of  F 

and  F  will  be  represented  by  the  equations  given  in  §  16,  (Eq.  1, 2, 3.) 
But  the  relations  of  the  planes  will  be  the  same,  if  they  are  removed  to 

the  origin ;  the  equation  of  F''  will  then  become,  (4,)  ^,+  ^ + ^  =  0, 

(S  14,  rf,)  and  the  equations  of  the  intersections  of  F  and  iP, 


ccr  oar 
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As  the  line  of  intersection  lies  wholly  in  the  plane  F^'j  its  coor- 
dinates are  also  the  coordinates  of  the  plane ;  and  therefore  by  in- 
troducing in  the  equation  of  the  plane  the  values  of  x  and  y,  x  and 
z,  or  y  and  z,  as  obtained  by  means  of  the  above  equations  of  the 
line,  me  sought  equation  will  be  obtained. 

From  6  and  7  the  values  z  and  y  are  deduced : 

z  =  ^—:  X,     y  =  ^—-,x. 

Makii^  the  substitution  of  these  values  of  v  and  Zj  in  the  equa- 
tion of  the  plane  F^',  the  equation  is  obtained, 

X     ,       bb'0  .     ccy  f. 


and  multiplying  by 

a" 


^  b"    ^  c"  — 


By  substituting  now  the  values  of  «,  jS,  and  y,  from  §  16,  the  desired 
equation  for  P"  results  : 

18.  The  normal  of  a  plane.    The  equation  of  the  plane  is  as 

heretofore,    -  +  |  +  -  =  1.     From  this  is  required,  1st,  the  equa- 
tion of  its  normal ;  and,  2d,  the  length  of  the  same. 

a.  Equation  of  the  normal.  The  projections  of  a  normal, 
since  it  is  a  line  passing  through  the  origin,  are  represented  by  the 
equations,  (§  16,) 

(9.)^  +  |  =  0,       (10.)^  +  f=0,    (ll.)f  +  f  =  0. 

Also  the  intersections  of  the  given  plane  with  the  coordinate 
planes  have  the  equations,  (§  14,  6,) 

(12.):-  +  f=l,      (13.)f+f=l,      (14.)|  +  f=l. 

But  the  projections  of  the  normal  are  at  right  angles  with  these 
intersections,  as  the  normal  is  at  right  angles  with  the  plane  pro- 
ducing these  intersections,  and  consequently,  9  and  12  being  at 
right  angles,  we  have,  (§§  5  and  6,)  aa  +  fib  =  0.  So  alsoffom 
10  and  13,  1 1  and  14,  we  deduce,  ^0  +  ^0=.  0,  eft  +  ^c  =  0. 
Hence,  as  in  §  6,  there  results, 

(15-)|-|=0,      (16.)f-f  =  0,      (17.)^— f  =  0, 

for  the  equations  of  the  normal. 
^-  Length  of  the  normal.    Its  length,  (§  13^)= v^i+^i+ia,  in  which 
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jTi  ffj  and  z  represent  the  coordinates  of  the  intersection  with  the 
plane.  To  obtain  its  length,  it  is  therefore  necessary  to  determine 
the  values  of  Xj  y,  and  z.  Because  the  coordinates  of  the  normal 
and  plane  coincide  in  this  point  of  intersection,  we  may,  as  before, 
substitute  in  the  equation  of  the  plane,  the  values  of  or,  y,  and  Zj  as 
obtained  from  the  equation  of  tne  normal,  and  this  will  give  the 
coordinates  of  the  extremity  of  the  normal,  in  which  it  coincides 
with  the  plane. 

From  equations  15  and  16,    y  =  y,    «  =  ^j    which  values  of 
y  and  z  substituted  in  the  equations  of  the  plane,  give 

z    .    iUB    .   ax        «       ^^     ax    .    ax    .    ax       t 

I+S"  +  7,  =  li    or,    jj  +  -  +  -=l, 
whence    ^  +  ^  +  ~  =  — ,     and  consequently 


Representing  the  right  hand  member  of  the  equation  by  L, 

a 

In  the  same  manner  it  may  be  shown,  that 

Therefore,     N' =  x'+j/' +  z'=    (1,  +  ^  +  ±)  Z.> 

=  ixU=L,    and    N=VT=V{:^^^^) 

ab  e 


19.  Cosine  of  the  inclination  of  two 
planes.  The  angle  included  between  the 
normals  of  two  planes  (that  is,  the  an^le 
nOn')  is  equal  to  the  supplement  of  Uie 
inclination  of  the  planes,  {nPn^ ;)  therefore 
calling  the  former  W  and  the  latter  F, 

—  COS.  W=  COS.  V. 

But,  (designating  the  distance  between  the 
extremities  of  the  normals,  by  R) 

co8.F(Trigonom.)=i524^7^- 

By  finding  the  values  of  N,  iV,  and  /?,  and  substituting  them 
in  the  above  equation,  we  obtain  the  cosine  sought. 
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IP  (§  13)  =  {x-x^y  +  {y-yj  +  {z—zj, 
z=z  x'—2xx'  +  x"'  +  y'  —2f/y'  +  y^  +  z"  —  2zz'  +  z^. 
Consequently,  after  substitution  and  reduction,  we  obtain 

COS.  V  =      '  —  ,  — =- 

Another  substitution  of  the  values  of  Xj  x'^  y,  y',  z  and  jz/,  as 
given  in  §  18,  gives,  after  reduction, 

JL  +  _L  +  J_ 

COS.  V  = 


and  reducing  still  further,  we  obtain 


cos.  Wz=z  — 


When  the  planes  are  at  right  angles  with  one  another, 

aaf  bV  +  c&  aa'  +  bl/  c&zznO, 

and  when  parallel,  aibicwa*  :V  :&. 

If  one  of  the  planes  is  a  coordinate,  one  of  the  axes  =  0 ;  that  is, 
in  the  coordinate  plane 

y  z,  x  =  a'  =  0, 
z  X,  y  =  b'=zO, 
X  y,     Z  :=  &  =  0. 

Making  then  in  the  above  equations  a^,  b',  and  &  successively  equal 
to  0,  we  obtain  for  the  inclination  with 

yZy      cos.  X  =  --=.-:=r^i=rz ; 

■^ ca 

ZX,      cos.  X  —  VaT-  +  c'd'  +  ^^ ' 

xy,     cos.  ^  _  Va^^+cV4-*«c'- 

20.  Cosine  of  the  mutual  inclinatioyis  of  two  lines.  These 
lines,  if  they  do  not  pass  throusfh  the  origin,  may  be  supposed  to 
pass  through  it,  and  therefore  will  have  the  equations, 

(19.)^+?  =  0,      i+f,  =  0, 
(20.) '^+"-  =  0,       l+'p  =  0. 


i      '     «'  '  r 
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GaUmg  the  normals  of  these  lines  D  and  />,  and  R  the  distance  of 
dieir  extremities,  and  J7  the  inclination  of  the  normals,  we  have,  as 
in  h  19, 

cos  ?7=  ^  +  ^—f^  _  xx^+yy'  +  zz' 

2DD'  V^+y+I?     Va-«  +  y'«+P'- 

The  values  of  y  and  y',  z  and  a/,  may  be  obtained  from  equa- 
tions 18  and  19, 

But  (§18)    x  =  ^j    therefore, 
y  =  —  —      z  =  ^,&c. 

*^  aa  ao 

Substituting  these  values  of  z  and  y,  in  the  above  equation, 
cos.  U  =         ^_- 

which  reduced  gives, 
cos.  U  = 


In  the  same  manner  may  be  obtained  from  equations  19  and  20, 

cos    U=  yy-^r  +  ^^-?r  +  ^*-y/ 

from  20  and  18, 

COS.  U  =  r-,  ==• 

When  the  lines  are  at  right  angles  with  one  another,  the  numer- 
ators equal  0 ;  that  is,  (from  first  equation  of  cos.  U,)  aaf  6^  +  fifi'  86^ 
+  yy  oaf  =  0]  or  dividing  by  oaf  66^ 

The  second  and  third  equations  for  cos.  U,  will  give  a  similar  equa- 
tion for  rectangularity. 
When  the  lines  are  parallel,  7  :  5  =  y' :  ^,    also,     a  :  j8  =  «' :  /S^ 


II.    OBLICIUE    OR   CLINOMETRIC   SYSTEM    OP   AXES. 

The  calculations  in  this  sy^stem  may  proceed  either  from  a  con- 
sideration of  the  inclination  of  the  axes,  or  the  inclination  of  the 
coordinate  planes.    The  latter  method  will  be  adopted. 

App.— C 
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The  three  angles  formed  by  the  intenectione  of  the  oooidiDala 
planes,  may  be  either  all  right,  as  is  the  case  in  the  orthomeCric  or 
rectangular  system,  or  there  may  be, 

iTtwo  right  and  one  oblique ; 

2.  One  n^t  and  two  oblique ;  or, 

3.  All  oblique. 

The  first  of  these  is  termed  the  Mmodinaie  system,  the  se- 
cond the  Dtclinate^  and  the  third  the  TYiclinatef  the  Greek  nu- 
merals expressing  the  number  of  oblique  angles.  The  Monocli- 
nate  system  only  will  be  here  considered. 

22.  Equation  of  a  pointy  line^  and  plane^  in  the  Monodinaie 

system.    The  oblique  anj^le  is  supposed  to  be  included  between  the 

axes  X  ftnd  y>  the  remainme  axis,  z,  being  at  right  angles  with  both 

X  and  y.    The  equation  of  a  point  in  the  axis  will  be  as  in  the  pre- 

•  ceding  system.    ir=dba,    y  =  ±6,    x=^  ±e. 

The  equation  of  the  plane  is  here  also  of  the  form 

and  the  equations  of  the  line  will  likewise,  as  in  { 16,  be  represent- 
ed by 

-4-i— 1      -4.5—1     i-4--— 1 

In  the  following  calculations  the  simplest  method  of  arriving  at 
the  desired  results,  will  be,  to  make  the  equations  orthometric,  by 
substituting  the  orthometric  values  of  x  and  y,  given  in  i  11,  and 
then  to  introduce  these  values  in  the  formulas  already  obtained. 
By  a  reversion  of  the  first  process,  the  formulas  thus  obtained  may 
be  rendered  clinometric,  or  be  made  to  refer  to  oblique  axes,  as  in 
the  original  equation. 

22.  Distance  of  a  point  from  the  origin^  and  the  distance  of 
tfco  points.  The  equation  in  the  rectangular  system  for  the  dis- 
tance of  a  point  firom  the  origin,  is  (§  13)  3  =  Va?-fy«  +  ^.  If  we 
substitute  in  this  equation  the  clinometric  value  of  x  and  y,  as  ob- 
tained in  §  11,  the  required  distance  will  be  obtained.  From  J  11, 
x,:=  X  +  y  COS.  p    and    y,  =  y  sin.  p.    Hence  by  substitution, 

which  reduced,  observing  that  cos.'+  sin.»=  iP=  1,  gives 
In  a  similar  manner,  we  deduce  for  the  distance  of  two  points, 

23.  The  equation  of  the  line  of  intersection  of  two  planes,  will 
be  the  same  as  in  §  16.  So  also  the  general  equation  for  the  param- 
eter of  a  third  plane  parallel  to  the  intersection  of  two  othera,  will 
be  identical  with  that  in  §  17. 
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24  Normal  of  a  plane.    Hie  equation  of  the  plane  it 

-+x+^  =  1. 

Referred  to  rectangular  axes,  or  transformed  into  an  orthometric 
equation,  it  becomes,  by  substituting  for 

^'    ^^"^'^  (*^^')    and  for  y,    y,^ 

X,     ^^  a — b  COS.  f        ^^z ^ 

firom  which  the  equations  of  the  normal  are  readily  deduced,  in  the 
same  manner  as  equations  15,  16,  17,  in  i  18.    They  are, 

(21.)^-^^4^-'^?'-i!i  =  0. 
^      '       at  am.  f  » 

(22.)  £  _  ^  =  0. 

We  may  restore  these  equations  to  the  clinometric  system,  by  sub- 
stituting for  X  and  y  their  clinometric  values,  x,  =  x  +  y  cos.  p  (♦  11) 
and  y^=y  sin.  p,  and  thus  results  for  the  desired  equations, 

(24.) -3—^^ -j2 =  0. 

^       '  o — acos.f         a — 6cos.  p 
^      '^  o^sin.sp        c{b — aco6.p) 

(26.)  -j—^ — .  —  -x-4-5:  =  0. 

^       ^  c  (« — b  COS.  p)        ad  am.y 

The  coordinates  of  the  point  of  intersection  of  the  normal  with 
the  plane  are  easily  determined,  in  the  same  manner  as  in  {  18,  by 
finding  the  value  of  two  of  the  coordinates  from  two  of  the  above 
equations,  ^y  and  Zy  for  instance,  from  24  and  25,)  and  substituting 
tins  value  in  the  equation  of  the  plane.  Thus  is  obtained,  after 
substituting 

E  for  abc,     F  for  6 — a  cos.  p,     O  for  a — h  cos.  p, 

and  Af  for  a'  6"  -\-c'a''  +  Vc'—ah  cos.  p  (2  c"+  aft  cos.  p), 

cEF  cEQ  a^sin.«pg 

25.  Cosine  of  the  inclination  of  two  planes.  The  an£;le  inclu- 
ded by  the  normals  of  the  plane  being  designated  by  F,  me  cosine 
of  the  sought  angle  W=  —  cos.  F.  I^t  t,  y,  z  and  x',  y*,  zf  repre- 
sent the  rectangular  coordinates  of  those  extremities  of  the  normals 
in  which  they  intersect  the  planes, 

co8.F(5  19)  =  ^^%^y^ 
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The  values  of  x,  y,  z,  an  d^tenninalde  firom  die  xeetangolar 
coordinates  of  the  normals  given  in  equations  21,  22,  23,  in  As 
same  manner  as  they  were  determined  uom  equations  16, 16,  and 
17,  in  i  18.  Hie  value  thus  found  substituted  in  the  above  equa- 
tion, gives,  cos.F= 

aa'  bk"  sin.V+cc'  [bk"  riiL^y  +  (a-^  cos,  f)  (m'-^  C0B.f)] 


and  consequently,  cos.  TF=  — 

aafbi'  gin.«y+  ee"  (— ^  +  »^  — •^^  cos.y  ^  g^*  cos. ») 

Vi^*i8iiLV+«»(a»+i*— 9«*cos.f)  V«^*«8in.«f+«^(**H-*«— 9«'*'cos.rtj 

firom  which  for  an  angle  of  9(F,  since  the  numerator  must  Hnm 
equal  0,  we  have 

oaf  hV  sin.*  p  +  cc'  {oaf  -^hV  —  dV  cos.  f—afh  cos.  p)  =  0^ 

and  for  parallelism 

The  cosines  of  the  intersection  of  a  pjlane  with  one  of  the  oo5r- 
dinate  planes,  ma^  be  obtained  by  making  in  the  above  equatiaii, 
jp',  y',  or  a^j    that  is,    ci',  6^,  or  </  =  0,  as  in  i  19. 

26.  Cosine  of  the  indinaiion  of  two  lines.  The  equatioiui  of 
the  lines  removed  to  the  origin  are : 

:-+;-=«'  ?+!=<>•  7+f=o. 

'^^  .*+|=o.  H=^'  H=^- 

Made  orthometric  by  substituting  for 

^'   ''~^''£j'    *"y'    y, 5^,  they  become 


COS.  f         iJsin^  '       «'— /J'cos.f    '    ^sin.f 

«y    "^    a  (.-HJ  COS.  f )  '  aV     "^  a'(«'-H9'  C06.p) 

y^     I  "^ Q  y^     1  "^ 0 

By  substituting  the  parameter  in  these  equations  for  a,  afy  fi*,  jS', 
&c.,  in  the  expressions  for  cos.  KT,  in  §  20,  we  obtain,  cos.  U  = 

4m^  ii'  +  ^^'  ^'  +  »*'Yr'^  ^^'  (•Z^'  +  a'fi)  COS.  p 

V««««-|-  ^'i«4-i5^r-  — 8aj8f«cos.p     V«'«,'a4-/3>«,'a^|3'«j/«i:2;pi-^.^co8./; 

or  from  the  other  value  of  the  cos.  U,  cos.  U  = 

f!lfll±  ^^' "'  +  ^^'  g'  ~  «'  («/^'  +  •W  COS.  p 

which  are  the  sought  values  of  the  cosine  of  the  angle  of  the  incli- 
nation of  two  lines. 
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CRYSTALLOGRAPHIC  SIGNS,  OR  EXPRESSIONS  FOR  THE  PLANES 

OP  CRYSTAXa 

26.  It  is  apparent  that  all  the  faces  of  a  crystal  either  intersect 
one  or  more  of  the  crptallographic  axes,  or  would  intersect  them 
if  sufficiently  extended  in  each  direction.  The  faces  of  the  octa- 
hedron intersect  its  three  axes  at  equal  distances  from  the  centre ; 
similarly  the  incipient  faces  of  the  octahedron,  on  the  cube,  (fig.  2,) 
would  intersect  the  three  axes,  if  enlarged  in  each  direction.  The 
faces  of  the  cube  intersect  but  one  axis,  beine  parallel  to  the  other 
two.  But  it  is  too  manifest  to  require  explanation,  that  all  the 
planes  which  can  occur  in  the  cube,  octahedron,  d&c,  if  sufficiently 
enlarged  would  intersect  one  or  more  of  the  three  axes. 

The  situation  of  a  plane  may  therefore  be  expressed  by  stating  the 
relative  distances  from  the  centre  of  the  intersections  of  this  plane 
with  the  axes  which  it  meets,  or  would  meet  if  extended.  For  the 
&ces  of  the  octahedron,  we  might  write  1:1:1,  understanding  by  it 
.that  these  faces  cut  each  of  the  three  axes  at  equal  distances  from 
the  centre.  A  truncation  of  the  edges  of  the  octahedron  (fig.  9) 
produces  planes  which  meet  two  axes  at  equal  distances  from 
the  centre,  and  are  parallel  to  the  third.  Its  intersection  with  this 
third  axis  may  be  said  to  be  at  an  infinite  distance.  Using  the 
usual  si^  for  infinity  oo  ,  we  might  express  the  situation  of  these 
planes  by  the  ratio  1 : 1 :  oo.  The  truncation  of  an  angle  gives 
rise  to  a  face  of  a  cube  which  intersects  but  one  axis,  being  parallel 
to  the  remaining  two ;  its  descriptive  expression  might  therefore 
be  1 :  00  :  00. 

From  a  bevelment  of  the  edges  of  the  octahedron  (fig.  21)  arise 
two  planes,  each  of  which  intersects  two  axes  at  equal  aistances  from 
the  centre,  and  the  third  at  a  varying  distance.  If  this  distance  be 
twice  as  ffreat  as  that  of  the  other  two,  the  planes  might  be  descri- 
bed by  the  ratio  1:1:2,  if  three  times  1:1:3,  &c.  The  inter- 
mediate planes  (fig.  26)  will  intersect  each  of  the  axes  at  a  dif- 
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ferent  distance  from  the  centre ;  if  the  distances  are  as  4 :  2  :  1,  this 
ratio  might  be  used  to  express  the  situation  of  the  planes. 

In  general,  therefore,  writing  m  and  n  for  any  numerical  values 
that  may  be  substituted,  m:n:  1,  will  express  the  situation  of  any 
plane  in  the  class  Monometrica. 

In  primary  forms  of  unequal  axes,  if  o,  6,  c,  represent  the  axes, 
ma :  nh :  c,  or  ma :  b  :  re,  will  express  the  situation  of  any  plane 
that  Toay  occur  upon  them. 

Such  in  general  is  the  system  of  crystallographic  notation  pro- 
posed by  Weiss.  Its  beauty  and  importance  will  be  apparent  when 
It  is  considered  that  these  expressions  for  planes  are  laentical  with 
the  parameters  of  the  same  planes ;  and  that  by  means  of  them 
we  are  consequently  enabled  to  apply  to  crystals  the  principles  of 
analytical  geometry.  With  a  knowledge  of  these  indices  of  the 
planes,  we  nave  sufficient  data  for  a  determination  of  every  angle 
m  the  crystal. 

27.  This  system  of  notation  has  been  variously  simplified. 
The  method  proposed  by  Naumann,  in  his  treatise  on  crjrstallc^^ra- 
phy,  will  be  here  adopted. 

In  the  above  expressions  for  planes,  one  quantity  may  in  all  in- 
stances be  a  unit,  since  merely  the  relative  values  of  the  parame- 
ters are  required.  8:6:4,  4:3:2,  2  :  f  :  1,  are  identical  ratios : 
either  may  therefore  be  employed. 

Since  then  one  figure  may  be  a  unit,  we  need  express  only  the 
other  two.  It  is  found  most  convenient  to  write  these  two  quanti- 
ties, one  on  each  side  of  a  letter,  which  may  be  assumed  to  represent 
the  ftindamefital  form, ;  that  is,  the  form  which  proceeds  from  the 
simple  ratio  1:1:1;  as  for  example,  the  regular  octahedron.  As- 
ummg  the  letter  O  for  this  purpose,  the  above  ratio  will  be 
written  2  O  f .  In  a  similar  manner  for  the  ratio  2:1:1,  we  write 
2  O ;  it  being  unnecessary  to  repeat  the  unit  after  the  O.  Also 
for  1:1:  1,  we  write  O.  2  :  2  :  1  =  2  O  2 ;  oo  :  1  :  1  =  oc  O; 
ao:oo:l=aDOoD.  mOn  is  a  general  expression  for  all  faces, 
and  becomes  O  simply  when  m  =  7i  =  1 ;  becomes  ocO  when  m  = 
00  ,  and  n  =  1,  <kc. 

Designating  the  fundamental  octahedron  in  the  other  classes  by 
P,  fn  P  n  will  be  a  general  representative  of  planes  in  these  classes. 


GENERAL  REMARKS  ON  THE  DETERMINATION  OF  THE  PARAME- 
TERS OF  PLANES  WITH  PARALLEL  INTERSECTIONS. 

28.  The  plane  o^  in  figure  1,  page  406,  makes  parallel  intersec- 
tions with  o'^  and  a^  By  means  of  the  formulas  in  §  17,  we  are 
enabled  to  determine  the  relative  values  of  m  and  n,  for  the  plane 
o',  when  we  have  given  the  parameters  of  the  planes  o'^  and  a',  with 
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which  the  intersections  of  o'  are  parallel.  To  obtain  this  result, 
we  introduce  into  the  formula  the  numerical  values  of  the  parame- 
ters of  a',  for  a,  6,  c,  and  the  same  of  &'^  for  o',  V^  d :  after  a  reduc- 
tion of  the  equation  we  obtain  the  -relative  values  of  a",  6",  c'',  or 
the  sought  parameter  of  o'. 

The  general  expression  for  the  parameter  of  a  plane  is, 

f7i  a  :  n  6  :  r  c, 

which  might  therefore  be  substituted  for  a,  6,  c,  in  the  equation, 
i  17.  But  since  a,  6,  c,  are  the  axes,  and  consequently  of  fixed  value 
in  the  jsame  crystal,  m,  n,  r,  or  the  coefficients  of  the  axes,  only  re- 
main to  be  determined.  We  may  therefore  substitute  in  the  equa- 
tion, §  17,  m,  n,  r,  for  a,  6,  c ;  m'^  n'y  r',  for  a',  Vy  d ;  w^^,  n"^  r"y  for 
a"y  b"y  d'y  and  the  equation  becomes 

fn"n"  {m'n — mn*^  rr'-\-r"w,"  {fm — rrri^  nnf+nf'r"  {n'r—nr^  mmf^Oj 

which  is  important  in  determining  the  relative  values  of  m'',  nf\  r'', 
in  all  the  classes  of  crystals.  These  being  obtained,  the  relative 
values  of  the  axes  may  be  ascertained  by  multiplying  m^',  n",  r"j 
respectively  into  the  length  of  the  axes  a,  6,  c.  The  example  above 
alluded  to  may  now  be  worked  out. 

The  parameters  of    a'  =  2  :  1  :  2  =  m  :  n  :  r. 
"  "  «     0^'=  4  :  2  :  1  =  m' :  n' :  r. 

By  substituting  these  values  of  fn,  n,  r,  and  m',  n',  r',  we  obtain 

2  n''  =  m''. 

Having  determined  this  relative  value  of  n  and  m,  the  exact  value 
mi^ht  be  obtained  by  measurement,  in  a  manner  hereafter  to  be  ex- 
plamed  ;  or  if  2  O  made  parallel  intersections  with  any  other  two 
planes,  another  relation  obtained  in  a  similar  manner  in  connection 
with  the  above  2  n  =  w,  would  decide  the  sought  parameter  of  this 
plane,  without  a  measurement.  Its  sign,  as  determined  in  either  of 
these  ways,  is  3  O  |,  in  which  2  x  i  =  3,  agreeably  to  the  above 
equation,  2  n  =  m. 

If  m  ==  n  in  the  above  formula,  it  is  apparent  that  by  substitu- 
ting m  for  n,  we  simplify  the  equation  for  this  particular  case. 
In  the  same  manner,  also,  there  may  be  a  further  simplification,  if 
f»  orn  =  1 ;  and  also,  if m/ equals  n',  unity, or oo. 

29.  The  following  table  contains  the  formula  simplified  for  the 
different  values  of  m,  n,  and  m%  nf : 
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•'P«,(ii^-««) 

mTPm 

aDP9 
oqP 

P 

«dPoo 
OP 


mr  Poa 

coPn\(m^ao) 
mP 

P 
mPm 


mfP 

W^POD 

OQPft 

OPP 


m  Pod 
00  P»' 
odPS 

OOP 

P 

OOPOD 


OOPll' 
OOP 


7.  •^(•"— 1)*  — »"(»  — ^»-^ 


mmff 


Uki^^n. 


b.  mPm^mwbiidin^mf 


1. 


i/^ 


3.  «"(»"  — »0  +  »"(»'—«»)-0. 


6.  «'' 


e.  mP  2,  in  which  n  =  2^ 
d.  m  P|  in  which  n  =  1» 

3.  3  «!"—»"  fm"  +  m)  =  0. 

4.  »"  =  l,«i">m. 
6.  »"=  l,«i"<«i. 

e.  m  P  OD,  in  which  n  =  ooy 


1.  »''(»"—»)— 


—  »)  — m"ii'=.0. 
''  =0. 


/.  00  P  n,  in  which  m 
1.  »"  (»''  —  »)  +  »"  («— 1)  =  0. 


=  00. 


If  a  plane  forms  parallel  intersections  with  the  two  planes  mPn 
and  tnf  P,  (n'  being  equal  to  1  in  the  latter  expression,  tnf  P,)  in 
order  to  find  the  relation  of  m  and  n  in  the  plane,  we  may  employ 
the  equation  opposite  m/  P,  and  under  the  general  head  m  P  n, 
instead  of  the  lon^r  equation  on  the  prececQng  page.  Or  if  the 
plane  was  situated  oetween  mP  m  and  go P  n',  the  short  equation 
imder  mP  tn^  and  opposite  oo  P  nf,  should  be  employed.  In  using 
the  long  equation  it  would  be  necessary  to  substitute  m  for  n,  aM 
00  foi*  m^^  and  perform  the  reduction  consequently  required  :  in  the 
simplified  equation,  this  substitution  has  already  been  made. 
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I.  CRTSTALLOGRAPHIC  SIGNS  OF  MONOMETRIC  CRYSTALLINE 

FORMS. 

1.  Holohedral  Fortns. 

30.  a.  Cube:  The  faces  of  the  cube  intersect  but  one  axis ;  the 
sign  of  each  is  therefore  oo  :  oo  :  1,  or  ao  O  oo. 

6.  Dodecahedron.  The  dodecahedral  faces,  e,  figs.  5,  6,  7,  8,  9, 
meet  two  axes  equally,  and  are  parallel  to  a  third.  Their  ratio  is 
therefore  oo  :  1  :  1,  and  their  sign  oo  O. 

c.  Trigonal  Trisoctahedronj  fig.  20.  As  this  solid  proceeds 
from  a  bevelment  of  the  edges  of  the  octahedron,  fig-.  21,  the  planes 
bf'  would  meet  one  axis  at  2,  3,  or  4,  <fcc.  times  from  the  centre, 
that  it  meets  the  other  two.  Its  ratio  is  in  general,  therefore,  m :  1 : 1, 
m  standing  for  the  varying  axis  ;  and  the  sign  is  m  O.  |  O,  2  O, 
3  O,  occur  in  nature. 

rf.  Tetragonal  TVisoctahedron,  fig.  16.  The  planes  of  this  solid 
npon  the  octahedron  are  seen  at  a^,  fig.  17,  where  it  appears,  that 
if  extended  they  would  intersect  two  axes  equally,  but  at  a  greater 
distance  from  the  centre  than  their  intersection  with  the  other  axis  ; 
it  may  be  two  or  three  times,  &c.     The  general  ratio  is,  therefore, 

1  :  m  :  m,  and  the  sign  m  O  m.     The  usual  occurring  forms  are 

2  O  2  and  3  O  3r 

e.  Tetrahexahedron,  fig.  11.  These  planes  on  the  octahedron 
are  seen  at  e^,  fig.  12,  where  (observing  the  horizontal  one  in  front) 
it  is  obvious  that  they  would  intersect  two  axes  unequally,  and  be 
parallel  to  the  third.  Their  ratio  may  therefore  be.oo  :  n,  1,  and 
nence  the  crystallographic  sign  oo  O  n.  oo  O  2,  oo  O  3,  have  been 
observed  in  nature. 

/.  Hexoctahedrouj  fig.  25.  These  forms  result  from  intermedi- 
ate planes,  and  have  therefore  the  general  ratio  m  :  n  :  I,  and  the 
sign  mO  n.  The  forms  3  O  5,  4  O  2,  5  O  J,  are  of  common  oc- 
currence. 

2.  Hemihedral  Forms. 

31.  These  solids  have  the  sign  of  the  corresponding  holohedral, 
with  the  addition  of  a  denominator  2 :  thus  the  tetrahedron  is  de- 
signated -^. 

The  tetrahedron  may  be  formed  on  the  angles  truncated  in  fig.  28, 
App.— D 
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or  on  those  which  are  not  truncated.    To  diatingaish  the  two,  which 
have  a  different  position,  (figs.  30,  31,)  the  sign  +  or  —  is  aflizecL 
In  a  similar  manner,  we  have  for  the  hemi-triaoctahedronSi 

±^  and  i:  !!^;  and  for  the  hemi-hexoctahedron,  fig.  41,  ±  "5^. 

Another  kind  of  hemi-hexoctahedron  has  been  described  as  form- 
ed by  three  intermediary  planes  on  each  anffle  of  the  cube.  Thesa^ 
unlike  the  preceding,  have  opposite  parallel  faces,  (figs.  4B,  49.) 

They  may  be  distinguished  as  follows :  i:  ^—^. 

In  the  same  manner,  the  hemi-tetrahezahedrons,  (fig.  44,)  which 

also  have  opposite  parallel  fstces,  may  be  designated  ±  i^^  . 


II.   MATHEMATICAL  DETERMINATION  OF  THE  INTBBFACIAL  AN- 
GLES OP  THE  SIMPLE  MONOMETRIC  SOLIDS. 

It  has  already  been  stated  that  the  crjrstallographic  signs  just  ex- 
plained are  expressions  for  the  parameters  of  the  planes,  and  that, 
consequently,  by  means  of  the  data  they  afford,  ue  principles  of 
AnaljTtical  Geometry  may  be  applied  to  me  calculations  of  the  in* 
terfacial  and  plane  angles,  and  also,  if  desired,  the  superficial  and 
solid  contents  of  crystals. 

1.  Holohedral  Forms. 

32.  The  interfacial  angles  may  be  obtained  by  means  of  the  equar 
tion,  §  19  of  the  Analytical  Geometry,  in  which  th«  cosine  of  the  in- 
clination of  two  planes  is  given  in  terms  of  the  parameters.  In  the 
first  place,  we  talce  the  most  general  case,  and  determine  the  for- 
mulas for  the  inclinations  of  the  planes  O,  O,  C,  O"'^  fig.  26. 

Since  mO  n  is  the  general  expression  for  the  planes,  the  equation 
of  the  face  O  is 

m        n 

m,  n,  1,  are  therefore  the  values  of  a,  6,  c,  in  the  general  formula 
for  the  sought  cosine,  §  19.  The  corresponding  values  of  o',  1/^  d^ 
may  be  obtained  severally  from  the  equations  of  O,  0"y  or  O^'. 
The  equation  for  (y  is 

-+?-+2;=l;     for  O',     ^  +  y+2;=l. 

The  first  term  is  here  minus,  because  O'  intersects  the  axis  x  be- 
low the  plane  y  z.    For  O"  the  corresponding  equation  is 

l+y  +  ^i- 
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Hence  for  the  angle  A  between  O  and  O,  a',  fr',  e',  ^  n,  M,  1. 
"  «     B        «       OandO",  a',f,c',  =—»»,«,  1. 

"  "     C        "       O  and  O"',  a',  y,  </,  m,  1,  b. 

Substituting  the  values  m,  n,  1,  obtained  from  O,  for  a,  h,  c,  in  the 
equation  of  COS.  TF,  { 19,  and  the  above  values  successively  of  a',  bf, 
tf,  we  obtain 

Cos.  ^   _  -   -^-^^^_^  ,  Cos.  if  _  -  -,^;;j-^jj  ^^^  , 


Cos.  C  =  - 


If  mO  n  ^  4  O  2,  by  substituting  4  and  3  for  m  and  n,  in  the 
above  equations,  the  actual  values  of  these  ang-Ies  in  the  hexoctabe- 
dron  4  0  2,  may  be  determined.  And  whatever  values  mot  n  may 
have,  by  substituting  their  values,  the  angles  in  that  particular 
instance  may  be  ascertained.     If  m  ^  qd,  as  in  the  tetrabezahe- 

drons,  cos.  A= %-^,  cos,  B=  —  1  =18(P,  and  cos,  C  =  — 

-  I  ■-.  In  this  soUd  the  planes  O  and  O"  are  in  the  same  plane, 
making  the  angle  B  =.  180°.  In  the  dodecahedron  the  angle  be- 
tween O  and  O",  and  also  O  and  O",  that  is,  B  and  C,  each  equal 
ISfP.     In  the  cube  each  of  the  angles  ^  and  B  ^  180^. 

Similarly  in  the  other  mouometric  solids  one  or  more  of  the  an- 
gles A,  B,  C,  become  equal  to  180^.  This  may  be  observed  by 
comparing  the  situiUion  of  the  planes  of  these  solids  with  those  of 
the  hex  octahedron. 

2.  Hemihedral  Forms. 

33,  a.  Inclimd  hemihedrons.  O,  C,  O",  fig- 41,  have  the  same 
relative  situation  as  the  same  faces  in  fig.  25.  A'  and  O  are,  there- 
fore, determined  by  the  same  formulas.  To  determine  the  interfii- 
cial  angle  of  B",  the  equation  of  O  is 

The  equation  of  O"  is 

m,  n,  1,  being  substituted  for  a,  b,  c,  and  —  n,  —  m,!,  for  o',  I/, 
cf,  we  obtain 

Cos.  B'  - 

By  substituting  tlie  Jifl'ei 
ever  they  may  be,  Iiim!e  I 
other  inclined  hemiliL-il  I"" 
hexoctahedrons, 
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to  180^.    In  the  hemi-octahedron  or  tetrahedron,  A  and  C  bodi 

equal  IS(P. 

6.  Parallel  hemihedrons.  We  take  again  the  most  general  case, 
a  hemihedral  form  of  a  hexoctahedron,  mOn^  represented  in 
fig.  49.  The  planes  including  B"  have  a  similar  situation  with 
those  including  the  same  interfacial  angle  in  fig.  25.  It  is  deter- 
mined, therefore,  by  the  same  formula.  For  the  other  angles  we 
have  the  equation  of 

By  substituting  first  the  Values  of  the  parameters  of  O  and  O, 
and  then  those  of  O  and  O^,  in  the  general  equation  for  the  cosine 
of  interfacial  angles,  we  find 

Cos.  A" = -  ^^;i^; .  Cos.  o'=-  ":;^*+*+i). 

Also  as  above  obtained, 

Cos.  B"  =  Cos.  B  =  -  "'^ItliT";. 

When  m  =  QD,  as  in  the  hemi-tetrahexahedron,  fig.  44, 

Cos.  il'' =  —  "i^ ;     Cos.  i5''=— 1;      Cos.  C^'  — 


In  this  solid  the  angle  B"  becomes  equal  to  180^. 

The  formulas  for  the  plane  angles  of  these  hemihedral  and  holo- 
hedral  solids,  are  easily  deduced  from  the  equations  for  the  inclina- 
tions of  two  lines  in  space,  §  20.  They  are  of  little  importance  to 
the  mineralogist,  and  are  therefore  not  given  in  this  place. 


III.    INTERFACIAL  ANGLES  BETWEEN  TWO  DIFFERENT  FORMS. 

1.  Holohedral  Forms, 

34.  To  determine  the  inclination  of  402  on  30|,  or,  in  general, 
m  O  71  on  m'  O  n^,  it  is  necessary  to  substitute  ntjU,  1,  for  a,  6,  c, 
and  m^  n',  1,  for  a^,  b',  &,  as  heretofore,  in  the  general  equation  for 
the  cosine  of  the  inclination  of  two  planes,  §  19.  If  this  substitution 
be  made,  the  equation  becomes 

Cos.  Q(thesought  inclination)  =  —  mjn^Qin- -f  i) -^^ 


By  writing  the  numerical  values  of  m  n,  and  mf  n',  in  any  in- 
stance, the  sought  angle  is  obtained.    This  formula  may  be  simpli- 
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fied  for  particular  values  of  m  and  n.    A  few  of  these  fermulae)  are 
given  in  the  following  table,  in  which  M  is  written  for 

Vm« (»«+ 1)  +  »S    and  Mf  for     v»'»(«^+i)+»'«. 


00  Oao 

00  On' 

M'Om' 

m  On 
ooOn 

mil 

M 

m  (»»'+!) 

m  (»'  «  -♦-  1)  +  » 
ilfV(w'«+2) 

jjf  Vn'a+l 

n 

wn'+l 

Vn«+1 

V(««+I)(n'>+1) 

If  the  forms  under  consideration  were  402  and  2  0  2,  the  angle 
might  be  obtained  by  substituting  in  the  formula  opposite  mO  n^ 
m'  O  m'^  4  2,  for  m  n,  and  2,  for  ml ;  and  by  performing  the  re- 
duction, the  cosine  of  the  required  angle  would  be  determined.  If 
the  forms  were  4  0  2  and  oo  O  3,  we  should  substitute  in  the  for- 
mula for  m  O  n,  00  O  n'^  4  2,  for  m  n,  and  3  for  n' ;  or  if  the  general 
formula  for  cos.  Q  were  used,itwouldbe  also  necessary  to  put  ooform'. 

2.  Hemihedral  Farms. 

35.  a.  Inclined  hemihedrons.  When  the  form  has  the  same 
relative  position,  that  is,  are  either  both  plus,  or  both  minus,  the 
formula  is  the  same  as  for  holohedral  forms.  But  when  one  is  plus 
and  the  other  minus,  the  formula  becomes 

fiuii'(«»'-f-l) — nn' 


Cos.  Q  =  — 


Vm2{w«-1-  1)  +  n*      Vm'«  (n'*  +  1)  +  n'*  * 


If  one  of  the  forms  is  a  tetrahedron,  —  ~ ,  the  equation  becomes 

Cos  Q—       ^(n+l)~n 

b.  Parallel  hemihedrons.  On  account  of  the  unsymmetrical 
character  of  the  parallel  hemi-hexoctahedrons,  the  planes  of  one  of 
these  solids  situated  on  another,  make  a  different  angle  with  the 
three  adjacent  planes.  Formulas  may  be  deduced  for  the  three; 
we  give  here,  however,  only  the  formulas  for  the  interfacial  angles 
between  two  analogous  planes.  If  the  solids  are  both  plus  or  both 
minus,  that  is,  have  a  like  position,  the  formula  is  identical  with  that 
for  the  holohedral  forms: 


If  unlike, 


Cos.  Q^'  =  —  !!L!^(j!^±iH-!!±' 

i.OS.«    _ jj^ 
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By  reduction  we  obtain  for  the  cosine  of  the  interfieMual  angle 

[mOn] 


also  Of  L__Jon-  L__    =  ____^^^^_^j^ 


IV.    DETERMINATION  OF  THE  CRTSTALLOGRAPHIC    SION8  OF 

PLANES  BT  INSPECTION. 

36.  The  method  of  determination  depends  on  an  observation  of 
the  parallelism  of  edges,  and  of  the  forms  of  faces.  The  general' 
equations  have  already  been  ^ven  in  i  29.  It  will  be  convenient 
to  have  the  several  deduced  formulas  arranged  in  a  table,  where 
they  may  be  referred  to  in  investigations  on  this  subject  An  exam- 
ple in  §  28,  explains  the  method  of  deducing  these  formulas. 

1.  Holohedral. 


m'O 

CD  On' 
obO 

O 


m'On' 
m'O 

CD  On' 


»'=?!?!L 


o.  Combinations  of  mOn,  (fig.  26.) 

1.  Truncation  of  edge  A  of  mOii,* 

•2.  Truncation  of  edge  CofmOii, 

3.  Truncation  of  edge  JB  of  »iO», 

4.  Truncation  of  solid  angle  a  by  rhombic  plane, 

5.  Truncation  of  solid  angle  b, 

6.  Combinations  of  mOm,  (fig.  16.) 

1.  Rep.  of  S-A.  a,  of  mOm  by  4  pi.  I-E.  with  the  same  i  ,„__  W»' 
face  of  wOm,  par.t  l  m'-\-n' 


n  = 


m — 1 
2m 

m-fl 


*2.  Trunc.  of  edge  C  of  mOm, 

3.  Rep.  of  S-A.  a  by  2  pi.  inc.  on  edge  C,  I-E.  par.  to  edge 

B  of  mOmy 

4.  Trunc.  of  edge  B. 

5.  Rep.  of  S-A.  rt,  by  2  pi.  inc.  on  B.  I-E.  of  2  pi.  with 
the  same  face  ofmOm  parallel, 


m'=i 


♦  The  above,  written  in  full,  would  read,  A  face  of  m'Owi',  truncates  the  longest 


edge  of  TwO/j,  or  edge  A,  when  m'  {oim'O/n')  = 


2mn 

■         »    • 

m-f-it 


t  The  following  abbreviations  have  been  used  in  this  and  other  similar  ubles: 
T/unc,  truncation;  Rep.,  replacement;  Bev.,  bevelment;  S-A.  solid  angle;  I-E, 
edge  of  intersection  of  two  planes;  Par.,  parallel ;  P/.,  planes  j  Ai«.,  inclined :  Rbc., 
rhombic. 
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odO 


•odO»' 


QOO 


M'On' 


m'Om' 


m'On' 


aaOnf 
odO 


6.  Rep.  of  8- A.  2c.  by  4  dI.  inc.  on  i?.  I-E.  par.  to  C,        «' 

7.  Tr.  of  S-A.  a ;  I-E.  of  2  pi.  with  the  same  face  of  mOm 
parallel ;  fig.  18,  planes  E, 

c.  mO,  (fig.  20.) 


1.  Rep.  of  S-A.  <:  of  mO  by  8  pi.  I  I-E.  of  two  planes  inc. 
on  the  same  face  of  mO  parallel, 

3.  Rep  of  S-A.  c,  by  4  pi.  inc.  on  A. ;  I-E.  of  two  pi.  with 
the  same  face  of  mO  parallel, 

3.  Trunc.  of  edge  if, 

4.  Rep.  of  S-A.  c,  by  4  rbc.  pi.  inc.  on  A.  of  mO,  (fig.  22,) 

5.  Rep.  of  S-A.  £,'by  4  rbc.  pi.  inc.  on  i?, 

6.  Rep.  of  S-A.  £  by  4  pi.  inc.  on  B. ;  I-E.  with  a  &ce  of 

mOf  par.  to  edge  A.  (fig.  23,) 

7.  Trunc.  of  edge  B, 

d.    (XiOn,  (fig.  11.) 

1.  Rep.  of  S-A.  &,  by  6  pi.  I-EL  of  two  pi.  inc.  on  same 

face  of  CD  On  J  parallel, 

2.  Trunc.  of  edge  A.  of  qdOti, 

3.  Rep.  of  S-A.^,  by  3  rbc.  pi.  inc.  on  edges  A, 

e.    00  O,  (fig.  7.) 


»'= 


m — 1 


m'=2i» 


1.  Bev.  of  edges  of  ooO,  (fig.  27,) 

2.  Trunc.  of  edges  of  odO.  (fig.  18,) 

3.  Rep.  of  obtuse  S-A.  of  qdO,  by  3  pi.  inc.  on  laces 
of  qdO. 

/.  O,  (fig.  4.) 

1.  Rep.  of  S-A.  of  O,  by  8  pi.  (fig.  26.) 

2.  Rep.  S-A.  of  O,  by  4  pi.  inc.  on  feces  of  O,  (fig.  17.) 

g.    odOod,  (fig.  1.) 

1.  Rep.  of  S-A.  by  6  pi.  (fig.  24.) 

2.  Rep.  of  S-A.  by  3  pi.  inc.  on  primary  faces,  (fig.  14.) 

3.  Rep.  the  same  inc.  on  edges,  (fig.  19.) 

37. — 2.  Hemihedral. 

ntOnv 
a.  Combinations  of  —5 — '   (%•  ^0 

1.  Trunc.  of  edge  C,  (fig.  37.) 

2.  Rep.  of  acute  S-A.  by  6  pi.;  I-E.  par.  to  edge  C/ (fig. 38,) 

3.  Rep.  of  ac.  S-A.  by  3  rbc.  pi. ;  i-K  of  two  pU  with  a 

fece  of  !^,  paraUel,  (fig.  36,) 
2 


nT: 


m' 


m'— 1 


2 
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QoOoo 
O 

t  ■  ■ 

O 
2 


|VO<| 
2 


2 


2 


Oifi' 


odO» 


O 


4.  Tnmc.  of  edge  B'. 

5.  Tnmc.  of  obtuse  S-A!  (fig.  35.) 

6.  Tninc.  of  acute  S-A. 


6.  ^-H'   (fig.  49.) 


1.  Bev.  of  edge  B, 

2.  Bev.  of  A. 

3.  Rep.  of  edge  C.  by  plane  iDclined  to- 
wards edge  B. 

4.  Rep  of  edge  C.  by  plane  inc.  towards 
edge  A. 

5.  Tnmc.  of  edge  B.  of  t^^J 

"*  2 

6.  Tnmc.  of  edge  A. 

7.  Bev.  of  edge  A. 

8.  Rep.  of  edge  C. 


[  00  On!      ^ 
c.  ^—^^    (fig.  44.) 


1.  Rep.  of  inequilateral  S-A.  c"by  pi.  inc 

on  edge  A."  I-E.  par.  to  transverse 
diagonal, 

2.  Tnmc.  of  equilateral  S-A.  (figs.  45, 

46, 47.) 
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38. — V.  FORMULAS  FOR  THE  PARAMETERS  OF  PLANES  FORMING 
PARALLEL  INTERSECTIONS  WITH  THE  PLANES  OF  THE  IN- 
CLINED HEMIHEDRONS.* 
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mOn 
a.  -2", 

/»"  n"  (m' » -f  m  n')  — 1»  "  (wi  +  wi')  '^  ^' +  w"  (»' — w)  w* "»  =  0. 
i?i"n"(m'w  +  m)— m"(»i4-wO»— »"(n— l)mm'=0. 
mf'  n'*  (m+ w)  — m"  (m-f- 1)  n— n''  (n—  I)  m  ==  0. 


*  The  corresponding   formulas  for   the   holohedral    solids   have  been   given 
in«29.  ■         . 
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6.  -2~, 

2  w"  71" — m"  (wi  +  ?n')  +  ?t"  (w'  —  w)  =  0. 


OT"n"(w'  +  l)+m"(m  +  m')— w"(»i— l)ni'  =  0. 
2m''  w"  — m  (m+ 1)  — n"  (m—  1)  =  0. 


VI.    DETERMINATION  OP  THE  SIGNS  OP  PLANES  BY  CALCULATION. 

39.  For  the  determination  of  the  vahies  of  m  and  n  from  the  in- 
terfacial  angles,  the  following  formulas  may  be  employed.  In  them, 
the  letter  v  represents  half  the  inclination  of  B  on  B  over  the  an- 
gle c,  (fig.  25  :)  S  represents  half  the  inclination  of  B  on  B  over 
the  angle  a  ;  o'  represents  the  inclination  of  C  on  the  horizontal 
basal  section ;  s  represents  the  inclination  of  C  on  the  diagonal, 

which  connects  the  solid  angle  6  with  its  opposite.  Tan.e  =  ^--^ct~. 
a.  1.  If  -4  and  B  be  given  in  a  hexoctahedron  : 
Cos.v  =  ^?^i^^^±£2!ii^j  n  =  tan.v;  m  =  tan.  i B sin.  v. 

2.  If  C  and  A  be  given  : 

Cos.g  =  ^"^-.*'^t^^lf;  5/=  144°  44'-s;  tan.  (5= sin. (5' tan.  J  C; 

sin.  ^CVo        '  '  •       ' 

n  =  tan.  (1350  —  ^;)     ?^^^  =  tan.  (J' V  2. 

3.  If  B  and  C  be  given  : 

Cos.  5  =  ^^^:  v=:1350  — «J;  n  =  tan.v;  m  =  tan.  J  fi sin.  v. 

COS.  \B^ 

6.  If  in  the  solid  mOm^  in  which  J  ^4  =  90°, 

1.  B  be  given  :  cos.  v  =  cot.  i  -B  ;  m  =  tan.  v. 

2.  C  be  given:  cos.  fi  =  cos.  J  CvJ  ;  5'=144o  44'  —  s;  m+ 
1  =  tan.  6'  V  2. 

c.  If  in  the  solid  wO,  in  which  71  =  1  and  JC=  90° 

1.  jB  be  given :  m  =  tan.  J  B  V  J. 

2.  il  be  given:  cos.  j=:2cos.  i  il  V  J;  5' =  1440  44'  —  j;  m  = 
tan.^Vj. 

rf.  If  in  00  On,  in  which  7?^  =  00  and  J  iS  =  90°. 

1.  il  be  given:  cos.  v==cos.  J  ^1 V2;  n:=tan.v. 

2.  C  be  given :  n  =  tan.  (135°  —  i  C.) 

App. — E 
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VII.  EXAMPLES  OP  THE  APPLICATION  OF  THE  PRECEDING  PRIN- 
CIPLES TO  THE  DETERMINATION  OF  THE  SIGNS  OF  PLANES  OP 
MONOMETRIC   CRYSTALS. 

1.  Red  Capper  Ore.    (See  figure  of  this  species,  p.  362.) 

40.  This  figure  represents  an  octahedron  with  truncated  and 
beveled  edges,  and  replaced  angles. 

A  is  a  face  of  the  octahedron,  which  =0. 

e  truncates  the  edges,  and  is  therefore  the  face  of  a  dodecahedron, 
(fig.  9,)=  00  O. 

p  truncates  a  solid  angle,  and  is  therefore  a  face  of  a  cube,  (fig.  3,) 
=  ooOoo. 

Of  the  remaining  faces, 

a''  is  of  the  general  form        m  O  (comp.  fig.  21.) 

CD  O  n  (comp.  fig.  23.) 
m  O  m  (comp.  fig.  17.) 
m  O  n  (comp.  fig.  27.) 

a'  truncates  an  edge  between  two  planes  e,  (oo  O ;)  its  sign  is 
therefore  2  O  2,  (§  36,  e,  2,  and  fig.  18.) 

To  determine  a''  (m  O)  we  measure  the  inclination  of  e  on  a"  = 
160^  32^  Subtracting  90^,  70°  32'  remain,  which  equal  half  the 
interfacial  angle  a'' :  a''  =  i  B,  (fior.  20  ;)  using  the  formula,  §  39,  c,  1, 
m  =  tan.  i  Bv  i,  we  find  that  ?n  =  2.  The  sign  of  of^  is  therefore 
20. 

The  faces  o  (ttiO^i) bevel  the  edges  of  ooO,  and  therefore  (§  36,  e,  1) 

n=  "— ,.    To  determine  7i,  we  measure  the  ansrle  o  :  e  and  find  its 

value  160°  54' ;  the  supplement  of  which,  19°  6',  is  the  angle  ff, 

(§  39.)     But  according  to  §  39,  tan.  e  =  ^^^^-j — '-,  and  therefore  by 
transposition  n  =  —-^- . 

Making  s  =  19°  6',  and  observing  that  tan.  19°  6'  =  i  V  3,  we  ob- 
tain 7i=^.      And  since  ?i=  — r?  .t=  — o  •'.  w=  3,  and  the  as- 

2  ?i — 1'    2         m — V  ' 

ccrtained  sigrn  is  3  O  - . 
^  2 

Tliis  could  have  been  determined  without  measurement,  if  the 
planes  o  were  so  extended  as  to  form  an  edge  with  the  plane  A. 
Two  opposite  pianos  o  would  then  have  made  parallel  intersec- 
tions with  O,  and  consequently,  (§  36,  a,  5,)  we  should  have  had 


2  m 


«  =  i^  •  Tlierefore  since  also  n  =  -£-^,    _^^  =  1^  ;    from  which 
we  find  m=  3j  as  before  determined. 
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The  signs  of  the  planes  collected  together  form  the  following 
description  of  the  crystal : 

O.   202.    aoO.    ccOoa.   20.    oo02.   30}. 
A       a'         e  p         a"        e'         o. 


2.  Native  Amalgam.    (Pig.  p. : 


20 


4 1 ,  The  general  form  of  this  solid  is  a  dodecahedron,  with  modi- 
fied edges  and  solid  angles. 

E=  QoO.  ^      a'=203,  (i  36,  e,  2,  fig.  18.) 

p  =  odO  00,  faces  of  cube  (fig.  6.)    a=0  fece  of  octahedron,  (fig.  8.) 


e'=oDOM,  (fig.  13.) 


o  =  mO-!=-,  (5  36,  e,  l.fig.  27.) 


The  inclination  of  e'  on  p  ( a;  O  od  )  =161°  34' ;  from  which  by 
subtracting  90°,  we  obtain  71"  34',  which  is  half  the  inclination  of 
e* one' over  p,  and,  therefore, equals  v,  (5  39;)  therefore,  (§  39, rf,  1,) 
n=tan."=tan.  70°  34'=: 3.     Consequently,  e'  =  oo03. 

The  determination  also  of  o  depends  on  measurement,  and  the 
process  is  the  same  as  given  in  the  remarks  on  red  copper  ore.  By 
this  means  it  is  found  that  O  =  30f . 

The  expression  for  the  crystal  is,  therefore, 

ccO.  202.   30|.    QoOoD.    oo03.   O. 


Gray  Copper  Ore. 

42.  This  solid  has  a  hemihedral  char- 
acter, being  a  trigonal  hemt-trisoctahe- 
dron,  with  replaced  edges  and  angles. 
Its  planes  belong  to  the  following  forms  : 

A,  a  face  of  a  tetrahedron,  (fig.  35,)  =  -^  ; 
p,  a  face  of  a  cube,  =  x  O  qd  ; 
a'  =  ^J?,  (figs.  33,34  0 

e=O)0,  (fig.  36;) 
e'=cijOn',  (fig.  33,i3r,  o,2;) 


."=!V^.  (fig.3r,i37,a,l.) 

The  intersections  of  a'  with  two  planes  e  (oo  O)  a 
therefore,  (5  37,  a,  3,)  »»  =  2and'^  =  ^. 

For  the  same  reason,  — 


i  parallel,  and 
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The  planes  a"  truncate  the  shorter  edges  of  -^,  and,  there- 
fore, a"  =  i£   (i  37,  o,  1.) 

2 

The  edges  e' :  a'  are  parallel  to  the  shorter  edges  of  -^,  there- 
fore, with  respect  to  the  plane  e',  (§  37,  a,  2,)  nf= m+1,  and  hence 
6^  =  0003. 

The  collected  signs  are,  -g-.   ooOoo.   odU.  ^. g—     ooUa. 

2 

Iron  Pyrites.     (Fig.  1,  p.  406.) 

.43,  The  several  forms  contained  in  this  crystal  are  as  follow : 

P=  XO  OD,  fig.  1.  o"=  ^^' 


=0,  fig.  2.  (/=te^^. 

Bf=fn/'Om",  fig.  14.  e^=\^^.  fig. 42. 


^—      a 

By  a  measurement  of  e'  on  P  it  is  found  as  in  §  41,  ef=  ccO  2.  ef 
(qc  O  2)  truncates  the  edge  o" :  o'',  that  is,  the  longest  edge  of  the 
parallel  hemi-hexoclahedron  o" ;  therefore,  (§  37,  6,  5,)  /i'  =  n  = 

2  and  l'^^  -  J  = '-—,,—  -I.    But  o'^  makes  parallel  intersections  with  ef 

and  a'  and  consequently  by  means  of  the  general  equation,  §  28,  for 
the  parameter  of  a  plane  forming  parallel  intersections  with  two 

others,  we  find  o''  =  L-^J. 

In  the  same  manner  also,  it  is  found  that  a'  =  2  O  2,  (§  37,  6,  8.) 
In  consequence  of  the  parallelism  of  the  intersections  of  o'  a'  and 
a'^,  the  planes  o^  replace  the  edges  C  (fig.  49)  of  the  hemi-hexoctahe- 
dron  o^',  and  are  inclined  on  the  longest  edge  JS,  (fig.  49  ;)  and  there- 
fore (§  37, 6,  3)  n'  =  ; ,r     I  T/  "  -T7 — .     Substituting:  4  for  tn, 

and  2  for  /i,  and  reducing  the  equation,  we  obtain  n'  =  \vi'. 

If  now  the  plane  e'  were  so  extended  as  to  form  an  edge  with  o', 
this  edge  would  be  parallel  to  the  intersection  of  o/  with  a'  and 
from  the  parallelism  of  these  two  lines,  observing  that  a  =  0,  e'  = 

GO  O  2,  it  is  determined  that  /i  =  — ^*        By    equating    these    two 

values  of ;;? .  it  is  found  that  m  =  2  and  w  =  f  and  the  whole  sign  of  o'is 

Ii£iJ.    Also  from  \  37, 6,  5,  e^'=  [^  ^  ^J 
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But  as  this  intersection  of  e^  with  o'  does  not  exist  in  the  cryth 
tals,  we  must  have  recourse  to  a  measurement    As  above,  we  first 

ascertain  by  measurement  that  e"  =  LfLz-lJ.    Consequently,  (§  37, 

The  expression  for  the  crystal  is,  therefore, 

ooOoo.     ll^j]       [4021        l«0£]       [«0|],    o     202. 

2*2  2  S 

The  followiuj^  are  the  descriptive  expressions  of  the  figures  on 
Plate  I.,  belonging  to  the  Class  Monometrica : 

1.  2.  3.  4.  5.  6.  7. 

00  0  00         00  0  00.  0.  0.  X  0  00         O.         oo  0  oo.  ooO  oc  0.  oo  0  oo         oo  0 

8.  9.  10.  11.  12.  13. 

00  0. 0  O.QoO  ooOoD.  ooOn.  coOn.  O.  ao02  ooO.  ooOn 

14.  15.  16.  17.  18.  19. 

00  0(30.202        20  2.00  000        202        O.mOm.       xO.  202       ooOoo.  2  0 

20.  21.  22.  23.  24.  25.  26. 

20        0.20.        20.202.        20.0D0n.        ooOoD.mOn.        mOn        O.mOn. 

27.  28.  29.  30.  31.  32. 

^^wi                   _0             0_                  O                 O               0      0 
00  O.  M  O QoOoc.  —  -.QoOoo.  —  . .  -• 

33.  34.  35.  36.  37.  3a 

^      202  202         0202  202      ^  202iO  202      ^„ 

qdOoO' .         •        .odO  ± .  »od03. 

2  2  2     2  2     *  2    -^^  2 

39.  40.  41.  42.  43.  44. 

ooOoo.^.        ^.        ^.      ooOoo.fc^£^.       If^^.ooOoo.       E^l?^! 

45  and  46.  47  48.  49. 

[x02]         [xO^J  ^ox.f!l^l.         [jnOnl. 
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44.  In  the  Class  Dimetrica,  the  octahedron  formed  on  the  angles 
of  the  prism,  (fig.  52,)  proceeds  from  the  ratio  1  :  1  :  1  ;  or,  calling 
the  vertical  axis  a,  its  ratio  is  a  :  1  :  1,  and  its  sign  is  P.  Other 
similar  solids  on  the  angles  have  the  general  sign  mP,  (fig.  57.)  As 
the  vertical  axis  of  the  terminal  ^'  ^  may  oe  supposed  to  =  0, 

this  plane  is  crystaU^J^^^  ^     The  lateral  planes 
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have  the  usual  sign  go  P  oo,  since  they  are  formed  on  the  angles  of 
the  fundamental  octahedron,  and  are  parallel  to  two  axes.    The 

E lanes  truncating  the  lateral  edges,  (fig.  61,)  if  situated  on  the  octa- 
edron,  (fig.  52,)  would  truncate  its  basal  edges.  They  therefore 
would  intersect  two  lateral  axes,  and  be  parallel  to  the  ver- 
tical, and  hence  are  designated  oo  P,  The  beveling  planes  ef  (fig. 
62)  are  also  parallel  to  the  vertical  axis,  and  consequently,  since 
they  meet  the  lateral  unequally,  have  the  general  sign  oo  P  «. 
Planes  on  the  basal  edges  of  the  prism  (fig.  63)  are  situated  on  the 
terminal  edges  of  the  octahedron,  (fig.  55,)  or  replace  the  terminal 
or  the  lateral  angles,  (fig.  56 ;)  and  extended  they  would  form  octa- 
hedrons having  the  general  sign  m  P  oo,  since  they  are  parallel 
to  one  lateral  axis.  The  planes  o  in  fig.  58,  have  the  general  sign 
m  P  71,  and  extended  form  the  solid  represented  in  fig.  59. 

45.  Hemihedral  forms  may  arise  in  the  same  manner  as  in  the 
monometric  system,  and  are  similarly  designated.     The  tetrahe- 

drons,  fig.  63,  a,  6,  are  designated  +  -^-and g-.       The  planes 

on  fig.  66,  extended,  give  rise  to  fig.  67,  and  are  designated  in  gene- 

ral  —7z— 

Another  kind  of  hemihedron  may  arise,  when  the  left  hand  o  at 
top,  and  the  right  at  bottom,  (see  fiff.  58,)  or  the  right  at  top,  and 
left  at  bottom  of  the  two  planes  on  each  angle,  occur  alone.  These  are 

either  f  ^^  or  j-*^^^.     By  left  hand  at  bottom  is  imderstood, 

not  what  appears  to  be  the  left  at  bottom  in  fig.  58,  but  what  would 
be  to  the  left,  if  the  crystal  were  inverted  ;  that  is,  the  face  which  in 
the  present  situation  of  the  crj^tal  is  to  the  right  at  bottom. 

A  third  kind  is  produced  when  the  occurring  plane  o,  is  that  to 
the  right  on  each  angle,  or  that  to  the  left  on  each.  These  are  ex- 
pressed by  the  signs  r^!^,  I  ^^. 


I.    CALCULATIONS  OF  THE  INTERFACIAL  ANGLES  OF  THE  HOLO- 

HEDRAL  FOKMS. 

46.  We  first  consider  the  octagonal  pyramid  mPn^  fig.  59,  taking 
as  usual  the  most  general  case.  The  interfacial  angles  to  be 
determined  are  X,  Y,  -ZT,  or  F  :  F',  F :  F'',  F :  P*".  The  equa- 
tion ol'  pis  ;£^  +  -  +  5;  =  1,  which  gives  for  its  parameter  m a, 
fu  1 ,  to  be  substituted  in  the  general  equation,  §  19,  for  a,  6,  c.   From 

F*  =  ii"~»  -r  ^  =  1,  we  obtain  a' :h' :  d z=zma:  —  n :  1. 

/^=*£  +  y  +  ^=l,  "         a^:b':d=  ma:l:n. 

+  •^  +  ^=1,     "        a':b':cf  =  —  ma.n:\. 
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[39    , 


By  a  substitution  of  these  in  succession,  we  obtain  for  the  inter- 
facial  angles, 

VyOS.  ^  _  —  -^-^^^pjy-p-^. 
rjns    V—  n(2w2a»4-i>) 

cos.5r=-=^^±ii^. 

m^  a^  {n* -^  I) -{- n^ 

In  a  similar  manner  we  might  obtain  the  angle  of  inclination,  T, 
of  two  planes,  over  the  axial  angle  of  the  base,  and  also  the  inclina- 
nation  U,  of  two  planes,  F,  over  the  interaxial  angle  of  the  base,  or 
that  at  the  edge  Y.    Their  tangents  are. 


Tan.  J  T  = 


m  an 


Tan.  iU  = 


The  cosines,  signs,  and  tangents,  of  half  the  above  angles,  are  as 
follow  :  Af  is  written  for  mV  (n^  +  1)  +^'- 

Cos.  Sin.  Tan. 

o      ^        ^  M  M  ma  , 

Angles  y,         ^:j;;^  ^^r^^^^ ma{fir-i) 

A       1     1    f^  n  maV(n^i) 

Angle  J -Z;    —  ^  —  ^       ^ 

From  the  above  we  deduce 


M 


7naV(n^-\) 
n 


Cos.  i  X :  cos.  \  Z\\  ma  :  n. 

Cos.  i  Y :  COS.  i  Z :  :  ma  (n — 1)  :  nV2. 

Cos.  J  -X" :  COS.  J  Y :  :  V2  :  :  n — 1. 

The  corresponding  proportions  for  the  other  dimetric  forms  are. 


Cos.  i  X :  COS.  I  ^. 

fnPm,  a  :  1 

mP-^    a(m — 1) :  1 

fnP  m,a  :  1 

mPco 


Cos.  I  y :  COS.  I  Z, 

a{m — 1) :  V2 
a:  V2 

ma  :  V2 


Cos.  \  X :  COS.  i  y. 

V2  :m — 1. 
(m— 1)V2  :  1. 


II.  DETERMINATION  OF  m   AND  n  FROM  THE  INTERFACIAL  AN- 
GLES. 

47.  Let  •  =  half  the  inclination  of  edge  X  on  the  base  of  the 
octagonal  pyramid  ;  S^  =  half  the  inclination  of  edge  Y  on  the  base 
of  the  octagonal  pyramid  ;  v  =  half  the  angle  of  the  base,  which 
edge  X  meets ;  6  =  half  the  angle  of  the  base,  which  edge  Y^ 
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The  following  equations  will  then-  obtain.    Their  demonstratioiis 
are  not  given,  as  t^ey  are  deduced  without  difficulty. 

Tan.  V  (angle  Xof  ooOn)  =  n. 

Tan.  6  (angle  Y  of  ooOn)  =  -^-J . 
Tan.  •  =  ma. 

Tan.«'=-=?5!^, 

1.  If  X  and  ^be  given  in  the  form  mPn^  we  deduce  from  the 
values  of  their  sines  and  cosines. 

Bin.  I  z  ~  v(»'4-i) ' 
But  since  n  =  tan.  v,  we  find  by  trigonometry,  ^^^^.  =  cos.  i. 

Therefore,  ^*      =  cos.  v.    n  may  then  be  found  by  the  equatioD, 

tan.  V  =  n. 
In  a  manner  similar  to  the  above,  we  find    ,  *  >  =  cos. «/ ;  and 

"thence  for  tna^  tan.  /  =  ma. 

2.  If  Y  and  Z  be  given,  we  find  as  above, 

.     '  ^  =  COS.  d. 
sin.  I  Z 

Then  since  v  =  180°— (^+46°,)  tan.  (5+45°)  =  n. 
Again,      .    '     =  COS.  6' ;  ma  =  — n  tan.  o'. 


3.  If  X  and  Y  be  given : 

cos.kYV2 


COS.  I  X 

From  the  value  of  tan.  -ST,  we  find 

n 


=  n  —  1. 


ma  = 


48.  The  corresponding  equations  for  the  other  dimetric  forms  may 
be  derived  from  observing,  that  for  mPm,  a  cos.  i  Z=z  cos.  J  X, 

(§  46,)  for  mP^^j  a  cos.  i  -ZT  =  cos.  J  Y  V  2,  &c. 

a.  mPm. 

1.  From  X,  cos.  v'  =  i  cot.  J  X;  ma  =  tan.  V. 

2.  From  ^,  cos.  v  =  a  cos.  J  ^T;  m  =  tan  v, 

3.  From  T,  m  =  !^£j_Zlv>H21 

If  T'  of  the  fundamental  pyramid  is  known,  since  tan.  J  7^  = 
:^^^y  (deduced fi-om  tan.  i  T,  §  46,  by  making  n=  m  =  1,)  we 
have  m  =  tan.  i  Tx  cot.  ^  yv 
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6.  mP 


m 


m — 1 ' 

1.  Prom  Y:  cos.  i'  =  -  cot.  i  Y  V2  :  2  m— 1  =  i  tan.  6'  V  2. 

2.  From  ^T :  cos.  5  =  a  V  ^  cot.  \  Z\  ^  =  tan.  (5  +  45o ) 

3.  From  £7: 2  rn^\  =  v(^H-g)xtan.4f7  ^  ^^  j^  ^j^^  ^^j^  ^,  ^^  ^j^^ 

pyramid  Poo  is  known,  since  tan.  ^  IP=    .J,^.,  (deduced  from  the 

value  of  tan.  |  CT,  §  46,  by  making  n  =  ^^j)  2m — 1  ==  tan.  ^Ux 
cot.  I  (?. 

1.  From  X :  ma  =  cot.  s ;  cos.  8  =  cot.  ^  X. 

2.  From  ^T:  ma  =  tan.  i  Z V  i,  m  =  [j^,;  -Z'  being  the 
corresponding  angle  of  the  Amdamental  form. 

d.  m  P  00. 

1.  From  Y :  ma  =  cot.  s ;  cos.  e  =  cos.  J  Y  V  2. 

2.  From  J^ :  ma  =  tan.  i  J^;  m  =  J55Jl|. 


e.  (X)Pn. 
1.  From  X :  n  =  tan.  J  X. 

w — 1 


2.  FromY:  ^J  =  tan.iY 


III.    CALCULATIONS  OP  THE  INTERPACIAL  ANGLES  OF  THE  HEMI- 

HEDRAL  DIMETRIC  SOLIDS. 

49.  By  substituting  the  parameters  of  the  faces  in  the  general 
equation  for  the  cosines  of  interfacial  angles,  we  obtain  for  ^^, 
(fig.  67,) 

p         Y 7i(2wi^a^— n) 

UOS.  JL  —  —  :^j^a_^i)4^«  . 

Cos-  Y  =  -  ^g.^^:^  =  COS.  Y,  a  46.) 

Co«-  -^  =  -  ^^}^=  -^o^"^.  (i  46-) 
The  cosines  of  the  semiangles  are, 

'  Cos  AV— ^^^)  Cos  A  Y— ^^*-^)  . 

and  hence  we  obtain  the  proportion, 

App.— F 
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mP 


If  n=l,  as  in  -^,  we  obtain, 


Cos.  X  =  — 


2 


Cos.  Y=  —  1.     Cos.  Z=  — 


dM^tufi 


IV.    COMBINATIONS   OF  THE   DIMETRIC   FORMS    AND   THE   DETEK* 
MINATION  OF  THE  SIGNS  OF  PLANES  BT  INSPECTION. 

1.  Holohedrai. 

50.  The  following  general  laws  are  obvious  deductions  from 
what  has  already  been  explained. 

1.  Forms  whose  intersections  are  horizontal  and  parallel,  have 
n'=n,  {fig,  67,  a^  a,  a''.) 

2.  Forms  which  have  their  intersections  parallel,  and  also  par- 
allel to  the  edpe  x,  have  m/=.m,  (e  and  a,  fig.  66  ;  o,  fi^.  60.) 

The  foUowmg  deduced  formulas  have  been  obtained  m  the  same 
manner  as  those  for  the  monometric  solids : — 


m'jP 


W'POD 


coPn' 


m'Pn' 
w'Poo 


W'Pfl' 

mfP  00 


m 


nr 


a.  Combinations  of  mPn^  (fig.  59.) 

1.  Tninc.  of  edgeVof  jnP», 

2.  Rep.  of  Term-A.  by  4  rbc.  pi.  inc.  on  edge  Y, 

3.  Rep.  of  basal  angle  at  Y  by  2  pi.  inc.  on  Y.  I-E.  par. 

to  X,  (fig.  60,) 

4.  Trunc.  of  X, 

5.  Rep.  of  Term- A.  by  4  rbc.  pi.  inc.  on  Xj 

6.  Rep.  of  Basal  A.  at  AT  by  2  pi.  inc.  on  X.  I-E.  par. 

toy, 

7.  Trunc.  of  basal  edge, 


6.  mPj  (fig.  52.) 

1.  Bev.  of  Term-E.  of  wP,  (fig.  60,) 

2.  Rep  of  Basal  E.  by  4  pi.  I-E.  par.  to  term,  edges, 

3.  Trunc.  of  Term-E.  (fig.  55,) 

4.  Rep.  of  Basal  A.  by  2  pi.  inc.  on  Term-E.  I-E  of  two 

pi.  with  the  same  face  of  mP,  parallel,  (fig.  56,) 

C.  VlP  oo. 

1.  Bev.  of  Term-Edges  of  mPoo,  (sim.  to  tg.  60,) 

2.  Rep.  of  Basal  A.  by  2  pi.  inc.  on  Term-E.  I-E.  of  two 

E lanes  with  the  same  face  of  mP  cd  parallel,  (sim. 
g-  56,)  i~         .  V 

3.  Trunc.  of  Term-E.  of  wiPoo,  (fig.  55,)  m'=r|«i 

4.  Bev.  of  Basal  Edges  of  mPao^  or  rep.  of  Term-A.  byj 
4  pi.  with  horizontal  intersections,  (sim.  fig.  57.)      | 


m' 


m'»2m 


m 
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[^ 


2 


ooP 
odPqo 


'    2 
m'P 


51. — 2.  Hemihedral. 
«.,^^<.«ion,or¥.«i..63., 

1.  Bev.  of  middle  edges,  (fig.  64,) 

2.  Rep.  of  angles  by  a  pi.  with  I-E.  par.  to  middle  edges 

3.  Rep.  of  ang.  by  2  pi.  I-E.  of  two  pi.  with  the  same 
face  of  !I^  parallel, 

4.  Rep.  of  angles. 

5.  Rep.  of  middle  edges,  (fig.  65.) 

6.  mP  00. 

1.  Bev.  of  alternate  Term-E.  (fig.  68,) 
2  Tnmc.  of  alternate  Term-E.,* 


n' 


m- 


mXi^-l) 


m'=^m 


V.    CALCULATION    OP    THE    INTERFACIAL  ANGLES   BETWEEN   THE 
DIFFERENT  DIMETRIC  FORMS  IN  COMBINATION. 

52.  By  substituting  the  parameters  of  the  faces  in  the  general 
equation  for  the  cosines  of  interfacial  angles,  the  cosine  of  the  in- 
clination of  two  faces  of  mPn  and  m/Pnfj  is  determined  to  be  as 
follows : — 

Cos.  Q— mm^aKnn^^iy^n' 

By  a  substitution  of  the  several  values  which  m  and  n  may  have, 
we  obtain  the  sought  angles.  The  following  table  contains  a  few 
simplified  formula  for  the  more  simple  forms.  In  it,  M=V(m*a* 
(n»+l)+n^) 


oP         1       ooPoo       1               (nPn'               \                 m'Poo 

mPn 

mP 
mPo) 

n 
M 

M 

ma{n%'+l) 

(mm'a'-(-l)» 
MV[Waa-|-l] 

V[3OT«a«+Jl 

ma 

ma(nH-l) 

mm'a^-l 

V[2iii«aH-U 

v[2w%H-iM»'4-i] 

V[2i»aa«+1]  V[m'%a-f  1] 

VKa^l] 

ma 
Vlm^'+l] 

mn'a 

mm'a^-l 

VKa*+l]V[A'M-l] 

V[m»aM-l]V[OT'^H-l] 

coPn 

n 

im'+l 

/ 

V[nM-l] 

V[7i^l+W[n'^l] 

♦  The  following  abbreviations  have  been  used  above,  in  addition  to  those  explained 
under  the  Class  Monometrica :  7Vrm-JB7.,  terminal  edge ;  7Wm-A,,  terminalangle ; 
A.  or  Ang.f  angle. 
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VI.  EXAMPLES  ILLUSTRATIVE  OF  THE  METHOD  OF  DETERMINING 
THE  CRYSTALLOGRAPHIC  SIGNS  OF  PLANES  IN  THE  DIMET- 
RIC   SYSTEM. 

Anatase^  (figure,  p.  361.) 

63.  This  crystal  is  an  octahedron,  with  truncated  edges  and 
replaced  angles.    The  axis  a  of  the  fundamental  form  il:=jP,= 

-^,  cos.  ^=  g,  tan.  \Z=\  and  Z=  136^  24'. 

P  =  OP,  M=aoP, 

e  =  P  00,  (§  50,  2,  fig.  66.) 

The  intersections  of  two  planes  ^'  with  the  same  a  are  parallel, 
and  consequently,  ^'=SiP  oo,  (§  60,  6,  4.) 
a'  on  il=263o  27',  the  supplement  of  which,  26°  33'=i-Z:  From 

formula  (§  48,  c,  2)  w  =  )^^,  we  find  a'=jP. 


Consequently,  ^=^\P  oo,  (§  60,  2.) 

~      )P. 


.         ..         .     oo,(§      . 
Description  of  the  crystal,  P.  ooP.  2Poo.  Poo.  \P.  }Poo.  OP. 

Idocrase,  (fig.  3,  p.  350.) 

54.  a,  a,  are  faces  of  the  fundamental  octahedron. 

Axis  a=v^.     Consequently,  cos.  X=-— fV?  cos.  Y= — Jy. 
X=129^  31',  and  .^=74°  lOi^. 

It  is  obvious,  that 

P  =  OP,  e  =  ooP,  M=z  ooP  00,  e  =  P  00,  (§  50,  2.) 

An  approximative  measurement  gives  the  angle  a' :  c=146°  3(K, 
from  which,  if  90°  be  subtracted,  we  obtain  66°  30^=^ JZ;  and  since 

c^^     =  ^^^^^^?i' -  2  •  therefore  a'-2P 
COS.  iZ''         tan.  37°  5'  ""  ^  '  mereiore,  a  —  ai^. 

The  planes  &',  e',  are  of  the  general  form  ooPw.  By  measure- 
ment we  find,  Af:e''=163o  30^,  M:  e'=zl61'^  34'.  Subtracting 
gO'^,  there  remains  the  value  of  iX  for  each  form ;  and  since  m= 
tan.  IX,  (§  48,/,  1,)  &'=  qoP2,  6^=  ooP3. 

Because  the  planes  o^  o'^  and  &',  have  horizontal  intersections, 
and  e''=  qoP2,  both  o^  and  o'^  are  of  the  form  mP2,  (§  50,  1.) 
Because  also  o'^  forms  parallel  intersections  with  M  and  a^,  (2P,) 
oiv_4P2.  Also,  o^,  o'',  &",  form  parallel  edges  between  M  and  a, 
and  are,  therefore,  of  the  general  form  7/iPm,  (§  60,  fr,  2.)  Conse- 
quently, from  the  above,  o'z=2P2.  As  the  mutual  intersections  of 
a^',  0*^,  o''',  are  parallel  to  one  another,  and  also  to  the  normal  sec- 
tion, rn/=m,  (§  60,  2,)  and  since  o'^=4P2,  o'''==4P4,  and  a''=4P. 
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Tbe  planes  o^  replace  the  basal  angles  of  the  pyramid  P,  and 
their  edges  of  intersection  with  the  same  a  are  parallel ;  therefore, 
(§  50,  a,  1,)  fn{n+l)  =  2mfn ;  or  since  wf  =  1, 

w(n+l)  =  2n. 

Again,  since  o^  replaces  the  edge  between  e  (P  oo)  and  o',  (2P2,) 

fii(n— 1)  =  n,  (§  29,  c,  2.) 

Therefore,  m(n+l)=  2w(7i— 1) .-.  n  =  3  and  o^  =|  P3. 

Since  the  intersection  of  o^  and  o^'  are  horizontal,  n'=n,  and  con- 
sequently, &'=z  3P3. 

To  determine  o'  by  measurement,  we  measure  the  angle  o' :  ilf, 
from  which,  by  subtracting  9(P,  we  obtain  J  T.  Then  by  formula, 
(§  48,  a,  3,)  m  =  tan.  ^7^  cot^T^,  we  determine  m,  as  before, 
equal  to  2. 

The  signs  of  the  crystal  thus  developed  are, 
ooPoD.  P.  OP.    odP.    2P.   4P.   2P2.    4P2.    Pod.    JP3.   ooP3. 
qdP2.  3P3.  4P4. 

Tungstate  of  Lime,  (figure,  p.  208.) 
55.  This  crystal  contains  two  instances  of  hemihedral  planes, 
plane  o^,  [  ^2" '  ^^  plane  &',  ^  '^^.      The   faces   of  the  funda- 
mental pyramid  are  a,  and  the  length  of  its  axis,  according  to  Levy, 
is  V|i.     Therefore,  X=108o  12^  and  Z=ll2^  2^ 

The  edffe  ^ :  e'  is  parallel  to  a  perpendicular  drawn  from  the  ver- 
tex to  the  base  of  A.    Consequently,  e'=2P  00,  f§  50,  b,  4.) 

Since  &'  replaces  the  edge  & :  A,  m-\-mii-'2n=0,  (§  29,  rf,  1.)   Conse- 

quently,  m  = --rr«    The  inclination  e' :  o''=163^  nearly.     The 

supplement  of  this  angle,  added  to  half  the  interfacial  angle  at  the 
terminal  edge  of  e^  (50°  20^,)  gives  for  i  Y,  67^-'  20^. 

Substituting  in  the  value  of  tan.  J  Y,  (§  46,)  ^^  for  m,  we 
obtain  tan.  J  Y=  ^  \/ ij. 

Whence  it  is  found  that  w=3,  and  consequently  w=|,  and  the 
sign  is  ^  t_. 

The  intersections  &',  e,  o',  being  parallel,  we  find  for  &  by  equa- 
tion, §  28,  m  =  ^.  The  interfacial  angle  a :  o'=15F  33'.  Sub- 
tracting the  supplement  of  this  angle  from  the  terminal  interfacial 
angle  of  2P  oo,  we  find  iJ5r=21o  53',  from  which,  as  above,  we  ob- 
,  .       ,       r  4P2 

tarn  0^=  I  -g-. 

•    Description  of  the  crystal,  P,  2Poo,  ,.  W'  /-o"' 
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The  following  are  the  descriptive  expressions  of  the  figures  on 
PI.  I.,  belonging  to  Class  Dimetrica: 


50.  51.  53. 

OP.  ooP  OD.       OP.P.  ooP  00.        p. 


53. 
OP.mP  00.00. 


54. 
mPoo.ooPoo. 


55. 

aLP.1ltP0D 


57.  sa 

mP.  m"P.  m'P.       OP.  rnPn.  oo  P  oo . 


56. 
mP.9MPao. 

61.  63. 

OP.  ooP.  ooP  00.        OP.  ooPn.  ooP  oo. 


OP 


67. 
mPm 

3 


68. 
mPti 

3 


63.  64. 

P  P 

+  3         "2 


69. 


«POD. 


m'Pn 


59.  60. 

mPn,  mPn,  «P.  —  P. 

65.  66. 


-^•%Pn. 


P      p 
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56.  The  fundamental  form,  or  that  which  proceeds  firom  the  sim- 
ple ratio  a  :  1 :  1,  is  represented  in  fig.  124,  PL  II.  It  proceeds 
from  a  hexagonal  prism,  by  a  replacement  of  its  basal  edges  or 
anarles. 

For  the  purposes  of  calculation,  the  vertical  axis 
is  designated  the  axis  of  x,  and  the  lateral  respec- 
tively axes  of  y,  z,  ii.  If  one  half  of  either  of  these 
axes  (for  instance,  the  part  lettered)  is  assumed  as 
positive,  the  other  will  be  negative.  The  general 
equation  of  a  plane  F  meeting  the  lateral  axes  y, 
z,  and  the  positive  or  ne^tive  (that  is,  upper  or 
under)  portion  of  the  vertical  axis  is 


±l  +  ^  +  :-=i. 


HI 


The  equations  of  the  other  faces  are. 


la  the  application  of  Analytical  Geometry,  two  only  of  the  three 
inl  KU»  are  required.    Assuming  z  and  y  as  these  two,  every 
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plane  that  may  occur  in  this  class,  except  those  parallel  to  these 
axes,  willintersect  one  or  both  of  them.  Therefore  the  situation  of 
a  plane  may  be  accurately  defined  by  a  reference  to  these  two  late- 
ral axes  merely.    These  axes  intersect  at  angleis  of  60°  and  120°. 

Since,  then,  we  would  substitute  y  or  z  for  u,  it  will  be  necessa- 
ry to  determine  where  a  plane,  as  cm,  intersecting  tt  at  a  certain 
distance  from  the  centre,  would  intersect  y  or  z\  or  in  the  figure, 
where  cm  would  meet  y,  that  is,  the  length  of  the  line  ac'. 

From  the  similar  triangles  cbm,  ca&j  caicb  :  :  a&  :  bm.  But  ca 
z=zs'j  the  parameter  of  u ;  otn  =  am  =  r',  parameter  of  z ;  cb  =  ca — 

ba  =  y — r'.    Therefore  s' :  s' — r'  ::acf:r^.\ac'z= 


It  may  be  found  in  a  similar  manner,  that  a  plane  intersecting  the 

axes  u  and  y,  if  referred  to  y  and  z,  would  have  cw/  =  -, — ;  =  1. 

The  equations  for  F'',  F'^',  F*^,  F^,  above  given,  transformed 
by  a  substitution  of  these  values,  become. 


3?   _i_  y     i_  {.^ — »')^ 


/^"'±f^  +  i;  + 


i^'±^,-^-^^-^=i. 


I.   CRTSTALLOGRAPHIC  SIGNS  OF    PLANES. 

a.  Holohedral -Forms. 

57.  By  a  bevelment  of  the  basal  edges  of  the  fundamental  form, 
and  by  a  replacement  of  its  terminal  solid  angles,  various  forms  mP 
may  result.  A  truncation  of  the  terminal  solid  angle  is  designated 
as  in  the  preceding  class,  ,0P,  and  a  truncation  of  the  basal  edges, 

QOPOO. 

A  truncation  of  the  terminal  edges  produces  another  hexagonal 
pjrramid,  having  a  diagonal  positipn  relatively  to  the  fundamental 
form.  From  the  last  figure  it  is  apparent  that  a  plane  truncating 
a  terminal  edge,  would  meet  the  axes  y  and  u  at  twice  the  distance 
from  the  centre  that  it  would  meet  z.  This  is  rendered  ^parent 
by  drawing  a  line  firom  6  to  c2,  which  would  intersect  y  and  u  at 
twice  the  distance  firom  a,  that  it  intersected  z.  The  sign  of  this 
diagonal  pyramid  will  therefoi'e  be  P2,  or  in  more  general  terms, 
fnP'2,  A  truncation  of  the  basal  edges  produces  a  solid,  with  an 
infinite  vertical  axis,  the  prism  odP2. 

Intermediate  forms  in  this  class,  are  designated  generally  mPn  ; 
and  if  prisms,  ooPn. 

6.  Hemihedral  Farms. 

A  rhombohedron  is  crystallographiccUly  a  hemihedral  solid.  It 
may  result  from  the  suppression  of  one  half  the  faces  of  the  funda- 


I 
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mental  form,  viz.  three  alternate  at  one  end,  and  those  alternate 
with  these,  at  the  other.  Or  it  may  proceed  from  the  hexagonal  prism 
by  a  replacement,  similarly  alternate,  of  its  basal  edges  or  angles. 

The  sign  of  a  face  of  the  rhombohedron  is  ±  -^.  Similarly  the  form 

mm  Pit, 

tnPn  may  have  the  hemihedrons  ±  -g— .    When  n  =  2,  the  hemi- 

hedron  has  a  diagonal  position  relatively  to  the  rhombohedron,  and 
is  a  scalene  dodecahedron,  (fig.  116.) 

— ^,  ^  -g- ,  and  r  -g-,  I  -^-,  are  signs  of  planes  anal- 
ogous in  their  derivation  to  those  of  similar  signs  in  the  Class 
Inmetrica.  The  holohedral  forms  mPn,  if  situated  on  the  basal 
angles  of  the  fundamental  form,  replace  each,  by  four  planes.  In 
the  various  hemihedral  forms,  only  one  half  of  these  four  occur,   h 

the  forms  ±  — h— ?  the  occurring  planes  are  the  two  upper  of  one 

angle,  and  the  two  lower  of  the  next.  Again,  they  may  be  the 
right  (ox  left)  hand  plane  above,  and  that  which  will  be  to  the  right 
(or  len)  of  the  part  now  below,  when  the  crystal  is  inverted.    These 

have  the  general  designation  r  — ^,  I  -g— .    Finally,  the  two  right 

hand  (or  left)  planes  of  each  angle  maybe  the  occurring  planes;  if 
the  crystal  be  inverted,  the  same  planes  will  be  to  the  left,  (or  right) 

Their  general  designation  is  ^  ^^^,  ^  ^^. 


c.   Tetartohedral  Forms, 

.  The  tetartohedral  or  quarter  modifications  of  crystals,  are  in- 
stances of  the  occurrence  of  only  one  out  of  the  four  planes  referred 
lo  in  the  last  paragraph.  These  are  in  fact  instances  of  hemihe- 
drisni  on  the  rhombohedron.  (§  45.)  But  crystaUographicaUy  the 
rhombohedron  is  hemihedral,  and  consequently  these  forms  are 
tetartoheilral. 

If  the  existing  plane  is  the  right  (or  left)  above  of  one  angle  of 
the  fundaiuentaf  pyramid,  and  the  right  (or  left)  below  of  the  next, 
tlie  same  planes,  when  the  crystal  is  inverted,  will  be  to  the 
left  (or  right)  hand.     Their  sign  is  therefore  in  general  similar  to 

11-  the  occurring  plane  is  the  right  above,  of  one  angle,  and 
the  left  below  of  the  next,  &c.  their  sign  will  be.  ±  r  5-^,  or 

**     4     ' 
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II.  GENERAL  REMARKS  ON  THE  AXES  AND  EQUATIONS  OF  THE 

RHOMBOHEDRONS. 

68.  The  general  equation  of  a  plane  P  in  a  rhombohedron  Pm^  is 
—  +  y  +  5?  =  1,  (1.)  By  varying  the  signs  of  ar,  y,  2r, «,  the  equa- 
tions for  the  two  other  upper  faces,  and  their  opposites  below,  are 
found  to  be  as  follow : 


^PPer.  ^^y  +  ti=l.(2.)        ^-z-u  =  l.{Z.) 
tTncf^,  — ^+z  +  ti  =  l.(4.)        ^^  +  y_w=l.(6.) 

Since  the  coordinates  of  three  planes  are  identical  at  their  inter- 
section, or  the  vertex  of  the  solid  angle  they  form,  we  may  obtain  the 
values  of  the  coordinates  of  this  angular  point,  by  comparing  and 
combining  the  above  equations. 

Fromeq.  1,   y  =  l  —  z  —  — ;     fromeq.  2,  i/=^+u — 1, 

.•.*  — +u — 1=1 — z — ~:  and  consequently, [-u+z=i2,  (6.) 

ma  7na  '  x  ^  >  m^  \     / 

Again,  from eq.  4,  m=1  —  z-\ ;  from eq.  6, u  =2 — z , 

.'.  I  — z =2  — z ;  and  consequently,  — =  1. 

ma  ma^  ^  ^^  ma 

Whence  is  deduced,  a:  =  i  ma. 

Hence  for  the  fundamental  rhombohedron,  in  which  m  =  l,x=ia. 

In  a  similar  manner  we  find  y  =  — §,  2?  =  f . 

Also  for  the  other  lateral  angles,  x=ri  ma,  y  =  i,  ^r  =  —  §. 

The  coordinates  of  the  apex  of  the  vertical  angle,  since  its  apex 
is  in  the  axis  of  x,  are,  x  =  ma,  f/  =  0,z  =  0. 

From  the  equations  of  the  angular  points  of  the  vertical  and 
lateral  solid  angles,  the  length  of  the  inclined  diagonal,  or  a  line 
connecting  these  angles,  may  be  obtained  by  means  of  the  equation 
JD  =  V(a5— a;)M-(y-^^H-(^--^>  ^^^  ^^^^  determined,  it  is  found  equal 
to  I  Vm^H^,  or  itm  =  1,  it  equals  §  Vii+3. 


III.   SECONDARY  NOTATION  OF  THE  RHOMBOHEDRON. 

59.  a.  A  more  simple  method  of  notation  for  the  rhombohedron, 
than  that  derived  from  its  relation  to  the  fundamental  pyramid,  has 

been  generally  adopted.     According  to  it,  mR  is  written  for  -g-i 

00  jR  for  — 0— ,  &c. ;  and  as  the  rhombohedral  forms  in  this  class 

are  by  far  the  most  numerous,  this  method  of  expression  is  much 
the  most  convenient. 
App.— G 
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ft.  The  sHine  system  of  notation  inay  be  extended  to  the  scalene 
dodeeahodroB,  or  scalenohedroD,  by  comparing  the  lengths  of  the 
vertical  axis  of  this  solid,  with  that  of  the  uiscribed  rhombohedron. 
Since  a  scalenohedron  results  from  a  bevelment  of  the  laieral  edges 
of  a  rhombohedron,  an  uiscribed  rhomboliedron  has  its  lateral  edges 
in  contact  with  the  same  edges  of  the  former  solid,  and  consequent- 
ly their  bases  are  coincident. 

To  determine  the  desired  relation,  we  may  find  the  coordinates 
)f  the  vertex  of  the  lateral  angles  of  the  scaienohedron,  from  the 
equations  of  its  planes  ;  and  since  this  vertex  is  coincident  with  that 
of  the  same  angle  in  tlie  rhombohedron,  the  soug:ht  relation  may  be 
obtained  by  comparing  the  result  thus  found,  with  the  above  values 
of  the  rhombohedral  lateral  angles. 

The  equations  of  two  planes  of  a  scaienohedron  in  the  same  sex- 
nt,  are, 

£  +  »;+, =  1.(1.)         i  +  y  +  £  =  l.(2.) 

Those  of  the  lower  pyramid  forming  intersections  with  these,      >H 

which  transformed  by  a  substitution  of  the  value  of  u  fomid  in  t  56, 
become 

-  =  +-^'  +  *  =  '■(*•)       -i+»  +  ^=i-W 

From  these  equations,  the  terminal  edge  between  1  and  2  is  fomid 
to  have  the  equations 

^  +  ^«=  1)  andy  — «=:0, 
and  the  edge  between  3  and  4, 

The  intersection  of  iheae  lines  is  in  the  vertex  of  the  solid  angle ; 
hence  by  combining  them  we  obtain  for  the  coordinates  of  this  poin^ 

_x=^=fg=!L),  or-S^r^^-^^;  also  y=2  =  |. 

Now  since  x  is  also  a  coordinate  of  the  same  angular  point  in  the 
rhombohedron,  and  equals  J  mo  or  J  of  the  semiaxis,  (that  is,  3  «  = 
semiaxis,)  we  also  have  =5^^=  3  *  =  semiaxis  of  rhombohe- 
dron. And  as=f^=!^=!fci?,  =<^)  j,  ^fae  coefficient  of  the 
vertical  axis  o.  The  sign  of  the  rhombohedron  derived  from  the 
scaienohedron  ^  is  therefore  '^*~*)  ij. 
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60.  If  we  multiply  *^^,  the  length  of  the  semiaxis  of  Rj  by 

x^-)  we  obtain  as  the  product  ma,  which  is  the  semiaxis  of  the 

scalenohedron.  Consequently^  by  writing  this  fraction  after  R  in 
the  form  of  an  index,  we  obtain  a  secondi^  sign  for  the  scalenohe- 
dron, namely, 

n 
w(2— n)  jj^-nt 

n 

which  may  be  deduced  from  the  other  sign  -g-,  by  substituting  in 

the  above  expression  the  numerical  values  of  m  and  n  from  mPn. 

} 

Prom  -—2  we  deduce  as  a  secondary  sign,    ^   ~     R^  -  J  =/P, 

2  f 

the  sought  sign. 

We  may  also  derive  the  primary  signs  from  the  secondary  m'R"'. 

From  the  above  secondary  expression,  n'  =  g^, 
therefore,  2n/  —  n'=nj  and  consequently,  n  =  — 


n'+l 

Again,  to  determine  w,        tn/  =  ^ — ^, 

.'.  ni^n  =  2m  —  mn,      and     ni  =  ^^\   but  since  ~;^  =  n', 
m  z=  m'n'. 

Consequently,  mWPn'-^-i  is  the  primary  sign  of  the  scalenohe- 

2-3  3 

dron,  m'jR*' .    From  R?  we  obtain  3P  34-1  =  3P  2,  as  above. 

In  the  diagonal  prism,  arising  from  the  truncation  of  the  lateral 
edges  of  the  rnombohedron,  the  vertical  axis  =  00,  and  consequently, 
mR*  becomes  mR^.  This  sign  is  equivalent  to  aDP2,  which  is 
the  primary  si^  of  the  same. 

In  recapitulation  we  state,  that  for  any  rhombohedron,  we  have 
the  genersd  expression,  mR. 

For  a  series  of  scalenohedrons  arising  from  a  bevelment  of  the 
lateral  edges  of  any  rhombohedron,  mi?,  the  general  expression  is 

mR*  ; 

and  for  the  prism,  (or  scalenohedron  with  an  infinite  axis,) 

mR"^. 


IV.   CALCULATION  OF  INTERFACIAL  ANGLES. 

1.  Holohedral  Forms* 

61.  The  lateral  axes  are  obliquely  inclined,  and  require  the  equa- 
tion for  cos.  TT,  in  §  25.    Since  the  angle  of  inclination  is  60°,  and 
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COS.  6(P  =  ij  and  sin.'  60?  =  },  the  equation  becomes,  after  a  sub- 
stitution of  these  values, 

oos.  rv  —  ^ppjj^^^j^r::^^^;-pj5^-^^ 

a.  Form  mPn,  (fig.  126.) 

The  equation  of  JF*,  of  this  solid,  is— +^  +  ^=1. 


ma  '  n 


The  equation  of  JP',    —  +  —  y  +  jk  =  1. 


ma    '      n 


Substituting  the  parameters  obtained  from  F^  for  a,  6,  c,  and  those 
from  JP,  -f  %  i*^'',  in  succession,  for  o',  6',  (/,  we  deduce, 

vyos.  u^  _  —    4^v<n<^-iH-l)+3»**  ' 

(^nQ   ^—        4maag(na-n+l)-.3ita 
l^OS.  Zj  —  —  ^-^^^^-^^—-^-~—. 

For  the  semiangles  we  may  thence  obtain, 

Ctos.  i  X==  ^=^) ;  COS.  J  y  =  !:!iOL^ll^  ;  COS.  1  ^=  J^; 

in  which  equations,  Af  =  V(4w^a'(7i^  —  n  +  1)  +  3n»)  ; 
whence,  cos.  J  X:  cos.  iZ: :  wa  (2  — 7i) :  n  V3, 
cos.  i  Y:  cos.  iZ::ma{n  —  1) :  n, 
cos.^Xrcos.J  Y::2  — n:(n  — 1)V3. 

Representing  the  inclination  of  two  faces  over  an  axial  basal  an- 
gle, (angle  at  edge  X,)  by  T,  and  that  over  a  diagonal  angle,  (angle 
at  edge  Y,)  by  t/,  the  same  process  as  above,  wiUi  a  subsequent  de- 
duction of  the  tangent  from  the  cosine,  gives, 

b.  By  maldng  n  =  ^^^j,  we  find  for  the  relations  of  the  semi- 
angles  of  mP  ^,  cos.  J  X :  cos.  J  ^ : :  a{m  —  2) :  v  3. 

Cos.  J  Y:cos.  J^::a:l. 

Cos.  i  X:  COS.  J  Y; :  w  —  2 :  V3. 

Also  for  the  values  of  T  and  f/, 
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Observing  that  tan.  J  C/^  =  J/^|y   tP  being  the  corresponding 
angle  in  the  fundamental  form,  we  obtain, 

2m— l  =  ^^^=3tan.J[7xcot.JCr'. 

From  which  equation,  if  U  and  TP  are  known,  m  may  be  found, 
c.  In  the  prism  ooPn, 


(»-l)V3 

Consequently,g^  =  Vixtan.  }X,  and  ^  =  V  J  x  tan.  i  Y. 
df.  In  the  pyramid  f»P,  in  which  n  =  1,  we  have, 
tan.JX=:^^^2^.il^,    tan.i^=tan.iJ7=2»»oVi, 


ma 


From  the  angle  Z  we  obtain,  ma  =  -g-  tan.  ^  Z. 
Or  since  2a  Vi  =  tan.  ^  ^ in  the  fundamental  form, 

tan.|Z         tan.  |27        .  ^    i  rrv>    ^*    r» 

c.  In  mP2, 

tan.  J  Y=^^^''^'''^\  tan.i-^=tan.ir=«»a, 

From  tan.  ^ JZ^  m  =  ^°'  *^>  but  in  the  form  P2,  in  which  wi=  1, 
tan.  JZ^'  =  a.   '  Consequently, 

2.  Hemihedral  Fot*ms. 

mPn  • 

a.  The  scalenohedron,  — g— »   (fig.  116.) 

The  formulas  for  the  cosines  of  the  angles  are  determined  in  the 
manner  heretofore  described. 

Cos.  iX=  ^^,  Af  being  equal  to  V(4m«a«(n«  —  n  +  l)+3n«). 
Cos.  i  Y=52(!L^)-^^   COS.  iZ=  }^^!!^!^^^3!D, 

sin.  iZ=  '^. 

Whence,    Cos.  ^X :  cos.  |  Y : :  1  :  ?i  —  !• 
Cos.  \X :  sin.  i^ : :  1  •  - 
Cos.^Y:8ia 
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For  the  value  of  n,  we  obtain  from  tbese  proportions, 

cos.|y+gos.|X.       sin.|Z.       sin.|Z 

Designating  the  inclination  of  the  longest  terminal  edge  on  the 
terminal  axis  oy  a,  and  that  of  the  shorter  by  jS, 

Cot..='=±^>,   cot  |8  = -Sf^^i^). 

fr.   Rhombohedrons  db  "2~'  ^^  ^^* 

Cos.X=  ^^^  =  —  COS.  JZ;     Y=  180°. 
Cot  «  =  Sffia  Vi.      Col.  i8  =  maVi. 
Whence,  ma  =  ^-^  v^eot^. 

Also,  iiia  =  ^  =  V3cot.i8. 
at  =  ^^1  c'  bong  the  corresponding  angle  in  the  fundamental 

rfaombohedron,    and  m  =  ^^,' 

^  ,        ^  mfPnf  ^  ,        ^ 

c.  The  angles  of  — s —  in  terms  of  m  and  n  of  the  sign  tnR*, 

may  be  obtained  by  substituting  in  the  expressions  deduced  for 

these  angles,  •I'li'  for  m,  and  jjrii  ^^'  ^  (^  ^0 
The  results  obtained  are, 
tan.iJ=^^-t!!^^T'>i+'^>,    tan.^Y=^('*'^(^^)^+^^), 

♦«^      1   f^  BMW  1/3 

tan.  liS=   ^  .  >  .  ^x* 
Also,  cos  'X:cos.4Y::n  +  l:n—l  .-.  "^  =  S2Li^: 
cos.iA':sin.  i^::fi  +  l:2fi      .-.  ?±i  =  SSLliF. 


cos.  J  Y:  sin.  JJZ': :  n  —  1 : 2ii 

.   «  tnPn         ,   .  mPn 

rf.  Forms  r  — o"'    ^'^^  '  — o" 

Tan.  |^  =  tan.  J  tZ,    tan.  JJ^=  tan.  ^T. 
If«  =  ^>    tan.  l^  =  (2m— l)x 


t--i cos.|y 

Sit  sin.  iZ' 


V3v(as+iy 

or  2m  —  1  =  Tan.  }Z^  x  ^^^'+1) 

In  quartz,  ^^^;^+^>  =  2>34  .'.  2;/.- 1  =Li.iZ>  x2-34. 
e.  In  the  prism  oo  /?", 

Cos.  .Y=  —  ^r~^~S     COS.  y  —  ^+0'*-l     --_    ^      3M-1 
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62. — V.    COMBINATIONS  OP  TETRAXONAL  PLANES. 


m'P2 


odPS 
odP 


m'P 

odP2 

qdP 


odP 
odP2 


»'/?» 


m'/? 


'/? 


Qo/2 
odP8 


Qo/2 
ooP2 

w'P2 


a.  Hexagonal  pyramids  mP,  (fig.  124.) 

1.  Trnncation  of  terminal  edge  of  mP, 
'2.  Replacement  of  lateral  angle ;  I-E.  par.  to  ter- 
minal edge  of  mP,  (fig.  liH,}  |m  =2iii 

3.  Truncation  of  basal  angles. 

4.  Truncation  of  basal  edges. 

6.  mP2,  (similar  to  fig.  124.) 

1.  Trunc.  of  edges  of  mP2,  |iii'=|iii. 

2.  Trunc.  of  basal  edges. 

3.  Trunc.  of  basal  angles. 

c.   00  Pn. 

1.  Trunc.  of  edge  Vof  ooP». 

2.  Trunc.  of  edge  Xof  ooP». 


63.     a.  wi^,  (fig.  124.) 

1.  Bev.  of  obtuse  Term-E, 

2.  Bev.  of  acute  Term-E, 

3.  Bev.  of  basal  edges, 

4.  Terminal  angle  replaced  by  G  pi. ;  I-E.  hori 
zontal, 

5.  Terminal  angle  replaced  by  6  pi. ;  I-E  par.  to 
basal  edges  of  mRn , 

6.  Basal-A.  rep.  by  2  pi. :  I-E.  horizontal, 

7.  Trunc  of  oot.  Term-E. 

8.  Rep.  of  Term-A.  by  3  rbc.  pi. 

9.  Trunc.  of  acute  Term-E. 


10.  Rep.  Lat.  A. :  I-E.  par.  to  obt.  Term-E. 

11.  Rep.  of  Bas-A. ;  I-E.  horizontal, 

12.  Trunc.  of  basal  angles. 

13.  Trunc.  of  basal  edges. 

6.  mR,  (fig.  107.) 

1.  Bev.  of  Lat-E.  of  m/?,  (fie.  115,*) 

2.  Bev.  of  Tcrm-E.  of  mR,  (fig.  117,) 

3.  Trunc.  of  Term-E.  (fig.  119,) 

4.  Rep.  of  LAt-A.;  I-E.  par.  to  inc.  diagonal, 

5.  Rep.  of  Lat- A.  by  two  pi.,  (fig.  1 18.) 

6.  Trunc.  of  LauA  ,  f  fig.  111.) 

7.  Trunc.  of  Lat-E.,  (fig.  109.) 

8.  Rep.  of  Lat- A.  by  2  pi. ;  I-E.  par.  to  inc.  diag. 

c.  mP2. 

1.  Bev.  of  alternate  Term-E.  of  mf^, 

2.  Trunc.  of  alternate  Term-E.  of  mP2, 

3.  Rep.  of  Lat-A.  *,  I-E.  par.  to  Term-E. 


m'f3n'+n=«r3i»+l) 
w'(3n'-l)=«(3;^Il< 


m'=i 


«'=! 


5 


m'x=rW3fi~I) 


*w'(3n'+l)«»»i 
m'=2»ii 


m'=:i^m 


|m'(3n'+l)=iii 
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64. — VI.    EdUATIONS  FOB  THE  PARAMETERS  OF  PLANES  FORMING 
PARALLEL  INTERSECTIONS  WITH  TWO  HEMIHEDRAL  FORMS. 

+  m'R*' ;  m"n"{m  —  m')  ±  m'n'{m/'  —  m)  —  mn(fn^ — m^ = 0. 
In  this  equation  the  upper  sign  is  used  when  the  two  planes  fonning 
the  intersections  incline  towards  the  same  poles  of  the  vertical 
axis ;  the  lower,  when  they,  incline  to  different  poles.  When  the 
form  m"R*"  has  the  general  representative  sign  mf^P2^  this  equa- 
tion becomes  m'\ni  —  m')  +  mm'{n  +  7»')  =  0. 

—  mR** ;  m"n"{m  +  fi*')  T  rnfn'(m"  —  m)  —  mn  {rn"  —  m') =0. 
If  mf'R^'  =  m"P2,  m'\m  +  m')  —  mm'{n ±  n')  =  0. 

m'P2  ;  m"{n"  —  n)m  ±  m\m"  —  m)  =  0. 


VII.    INTERFACIAL  ANGLES  OF    DIFFERENT    TETRAXONAL  FORMS. 

65.  The  method  of  deducing  the  cosines  has  been  sufficiently 
explained. 

Cos.  m'Pn'  on  mPn  =  -  ^-^'a^^-'-^-^'+y^n-^-- . 

M=  V(4m»a»(na - n+l)+3n«.    M'  =  V{ifn/*a'{n'^ -n'+l)+3ii'». 
In  the  following  values  the  negative  sign  is  omitted : 


1          OP           1                       ooPn                        1                     mP2                 j 

m'Pn' 

AT 

n(mm'a«-t-l)V3 

m'P2 

Vim'^^-J) 

m'an  V3 

Uiw'aa+l 

V(m'3«^l)  v/(w«— ?*4-l) 

vXm'W+l)  V{m^^'l) 

QoPn' 

0 

The  cosine  of  the  inclination  of 


— mR*  :  — m 


mRn.—ffi'Rn'  \  mw'a»(3ww'Tl)±3 


— mR* :  -fm' 


NN' 


mRn  I  +m'R  \       _  mm'a\3n±l)±2 
mRn',.-^'R  \        _  min'a«(3nT  l)qF3 

mRn  :  m'P2  =  -  (^^^^^'±1)^3 

iVv/(m'?a«+l)' 

In  these  equations, 

N=  V(wV(3n»  + 1)  +  3).     iV  =  V(m^a^X3n''  +  1)  +  3). 
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The  cosines  of  the  inclination  -p* :  ^^^',  when  both  forms  are 
inclined  to  the  same  pole  of  the  vertical  axis, 

^mm'a^2nn'  —  n  —  ^»"  -f  2)  +  3nn^ 

when  inclined  to  different  poles, 

2mm'a%nn'+  n  -\-  n^— 2)  -  3ttit" 

MM" 

Similarly,  cos.  of  -3— : ^r— ,  when  the  two  planes  are  inclined 

to  the  same  pole, 

Qmm'aXnn'  -[-  »  +  n^  —  2)  +  dnm' . 

MAT  ' 

when  inclined  to  different  poles, 

2mm'a\nn'  —  n  --  n"  +  2)  —  3nn" 

MAT 


VIII.  EXAMPLES  ILLUSTRATIVE  OP  THE  METHOD  OF  DETERMIN- 
ING THE  CRYSTALLOGRAPHIC  SIGNS  OF  PLANES  IN  THE  TE- 
TRAXONAL  SYSTEM. 

1.  Apatite,  (figure,  p.  186.) 

66.  This  figure  represents  a  hexagonal  prism,  with  truncated  lat- 
eral edges  and  replaced  basal  edges  and  angles.     The  plane  e  may 
be  selected  as  a  face  of  the  fundamental  pyramid.     Then 
P  =  OP,  M=  ooP,    e  =  ooP2,  (§  62,  a,  3.). 

a  truncates  a  terminal  edffe  of  P,  and  therefore  ==  P2,  (§  62,  a,  3.) 

The  edge  a' :  e  is  parallel  to  a  terminal  edge  of  P,  since  it  is 
parallel  to  the  edges  of  the  plane  a,  which  truncates  this  edge ;  con- 
sequently, 3f=2P2,  (§  62,  a,  2.) 

The  edge  a  :  e'  is  parallel  to  a  terminal  edge  of  e' ;  therefore, 
smce  a  =  P2,  e'  =  iP,  (§  62,  a,  2.) 

a'  (2P2)  truncates  a  lateral  edge  of  the  pyramid  e^'  (mP),  and 
therefore,  &'  =  2P,  (§  62,  a,  1.) 

The  edge  a'^ :  e^'  is  parallel  to  a  terminal  edge  of  &^  (2P) ;  con- 
sequently, n''  =  4P2,  (§  62,  a,  2.) 

Description  of  the  crystal : 

CD  P.     QoP2.    OP.    JP.    p.    2P.    P2.    2P2.    4P2^ 

2.  Caieareous  Spar,  (fig.  2,  p.  193.) 

67.  This,  figure  is  secondary  to  a  rhombohedron.     Its  larger 
faces  belong  to  a  scalenohedron.     Its  primary  faces  are  marked  R. 
<»  is  a  face  of  a  hexagonal  prism,  and  equals  oo  R,  (§  63,  a,  12.) 
The  interfacial  angle  a' :  a,  diminished  by  90^,  equals  the  incli- 
nation of  a'  on  the  base,  :=  the  angle  ^ ;   and  since  m  ^^~^ 

CO*,  fm 
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(I  61,  bj)  fi'  being  the  conesponding  angle  in  the  primaryi 
af  =  —  2R. 

The  edg^  Rief^  efi^^  efiR^  are  situated  one  above  the  ottML 
(the  two  planes  R^  being  at  opposite  extremities  of  the  crj^Btal,)  and 
axe  parallel  j  consequently,  e' :  6^,  are  faces  of  a  scalenohedron,  vl^, 
(h  63,  6,  1.)  But  also  the  planes  d  (—  2jR)  truncate  the  acnts 
terminal  edges  of  the  scalenohedron.  It  fbilowSi  therefore,  fliat 
«'  =  iP,(jg3,a,9.) 

The  terminal  edges  of  the  primary  are  truncated  by  e  =  —  }J|; 
(»  63,  6,  3.) 

The  plane  e'  forms  a  horizontal  intersection  with  ^  {R^  and  in^ 
therefore,  of  the  general  form  mR\  (}  63,  a,  4.)  Also,  because  it 
bevels  the  terminal  edge  of  the  primary  JR,  ^i^ — 1)  =  ^  (i63i 
6,  2.)  Since  n'^  =  3,  we  have  4ii»'  =  fi»  =  l  and  mi'ssi,  trnie- 
foree'  =  iiP. 

-The  two  adjacent  planes  e'  (^R^)  form  parallel  intersections  with 
two  feces  of  the  rhombohedron  a'^,  and  therefore  bevel  its  termi- 
nal edges :  consequently,  since  ^nf  (3n<  +  1)  =  m,  ({  63,  a,  10^) 
af'=:  —  {R. 

Description  of  the  crystal : 

R\    iJfP.     ooA    —\R.    \R.    —2R.    R. 

3.  OrichiimUe^  (figure,  p.  384.) 

68.  This  figure  is  in  part  hemihedral.  Its  primary  faces  are  let- 
tered A  a  =  OiJ. 

The  edge  R :  a  being  at  right  angles  to  the  edge  R :  </,  (this  is  ap- 
parent in  the  crystal  thou^  not  in  the  fimire,  an  ortnographic 
projection  of  it,)  the  plane  &  intersects  R  parcSlel  to  the  inchnel  di- 
agonal of  the  latter.  The  ed^  ii :  a'  is  also  parallel  to  the  same 
inclined  diagonal,  and  in  addition,  the  edge  between  R  above  and 
of  below  is  horizontal.  Therefore,  since  &  is  a  face  of  a  rhombo- 
hedron, a'  is  also  the  face  of  a  rhombohedron  ;  and  because  of  the 
parallelism  of  the  edge  R\a'  to  the  inclined  diagonal,  as  above 
stated,  a'  ==  —  2/J,  (§  63,  6, 4.) 

Hence  follows  also,  &  =  |P2,  (§  63,  ft,  8.) 

The  intersection  a' :  a"  is  horizontal,  and  besides,  the  edge  R :  of 
is  at  right  angles  to  a(OjR).     Therefore,  a"  =  —  JiZ. 

This  might  have  been  determined  by  the  parallelism  of  the  edges 


a\a\  0 :  a'\ 


4.   QiaaTtz,  (fig.  7,  p.  339.) 

69.  In  this  figure,  iJ,  a",  are  the  planes  of  the  fundamental 
pyramid,  a'"^  a*^,  a^,  are  other  pyramids,  and  the  obliquely  situa- 
ted planes  tetartohedral  forms,     a  =  cx)P. 

The  edge  R  :  ef  being  parallel  to  a  terminal  edge  of  the  funda- 
mental pyramid,  e*  =  2P2,  (§  62,  a,  2.) 
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Because  the  intersections  of  the  planes  </, 
d'^  o"',  o*^ ,  are  parallel  to  c',  they  have  the 

general  sign  mP^~ 

The  signs  of  the  planes  a"',  a*^,  a^  may  be 
determinSl  by  measuring  the  inclination  a  : 
af^'j  a :  a*^,  a  :  a^  in  the  manner  heretofore 
described.     They  are  thus  found  to  be 
a^  =  iP,  a«^  =  3P,  a'''  =  4P. 

The  inclinations  of  </,  o",  </",  o'^,  o^  on  the 
face  a,  diminished  by  90°,  equal  each  the 
semiangle  Z^,  (§  61,)  and  by  the  formula  in 
the  same  paragraph,  (§  61,  d,) 

2m  — I  =  2-34  tan.  i  Zf,  we  obtain, 

o'  =  r?p,   o'=i!p,  </'=|5fi,  ^"^m,  o"=i?p. 

4  4  4  4  4 

Description  of  the  crystal:    P.    ooP.    2P2.    fP.    3P.    4P. 

r?S.    /l^.    Z^-^*.    Z?^».    Z?3. 
4  .  4  4  4  4 

The  following  are  the  descriptive  expressions  of  the  figures  on 
PL  II.,  belonging  to  Class  Tetraxona: 


107  and  108.  109.  110. 

R,  R.R  00,  or  mR.mR  «>.       mR  <^.mR, 

114.  115.  116.         117. 

OR.  oo/2,  or  P.  QD  P.    RJ^,  or  mR  mR^.    in/?".    R.m'R^'. 

130.  131.  132. 


mR. 


2^' 


kR.    i?.— 3A,  ormA.— 30ii2.     —3/1. 


111.  113.  113. 

R.  aoR.         Q0/2.J?.  R,OR. 

118.  119. 

R.m'Rn',    /?.  — 4/2,  or 

123.  134. 

R.  —  R.    /2.— /2,orP. 


125.  136.  137. 

OP.mP.  00  P.  00  P3.        mPn,       P.3P3,  or  mP.3mP3. 
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70.  Fig.  76,  a  rhombic  octahedron,  is  the  fundamental  form  in 
this  class.  The  parametric  ratio  of  its  faces  is  a  :  6  :  c,  these  letters 
representing  the  semiaxes.  Its  terminal  ed^es  are  unequal :  one 
may  be  called  the  macrodiagonal,  the  other  tne  brachydiagonal  ter- 
minal edge :  the  former  is  connected  with  the  longer  lateral  axis 
or  diagonal,  the  latter  with  the  shorter  lateral  axis  or  diagonal. 
Forms  making  horizontal  intersections  with  P  have  the  general 
sign  mP,  Truncation  of  the  basal  ed^es  produces  a  prism  ooP, 
(the  lateral  planes  of  the  primary  rhombic  prism.) 

Since  the  basal  angles  of  the  fundamental  form  are  unequal,  and 
also  the  terminal  edges,  they  are  modified  independently,  and  re- 


60]  MATHEMATICAL  CRTSTALLOORAPHT. 

quire  each  a  distinguishing  mark.  The  plane  truncating  the 
shorter  edge  is  parallel  to  the  longer  lateral  axis  ;  it  is  therefore  de- 
signated p  cx).  The  truncation  of  the  other  terminal  edge  produces 
a  plane,  parallel  to  the  shorter  axis  ;  this  may  be  expressed  by  p  qd. 
Other  planes,  on  the  lateral  angles,  .will  have  the  signs  wipxor 
mpoDj  according  as  they  are  parallel  or  incline  to  the  longer  or 
shorter  lateral  axis,  when  these  faces  are  parallel  also  to  the  verti- 
cal axis,  m  =  <x>,  and  the  planes  have  the  sign  oo  p  go  or  oo  p  ao. 
These  are  the  larger  and  smaller  lateral  faces  of  the  right  rectan- 
gular prism.  Intermediate  planes  are  as  usual  designated  mPn^ 
According  to  their  relation  to  the  lateral  axis,  fhey  are  distinguidi- 
ed  by  the  marks— or  ^^  over  the  P,  as,  mpriy  fnpn. 


I.  CALCULATIONS  OF  THE  INTERFACIAL  ANGLES  OP  THE  TRI- 

METRIC  FORMS. 

71.  The  equations  of  the  faces  of  the  fundamental  octahedron 
are  the  following : 

ForF,  i  +  ^  +  i  =  l.  For/^,  ^  +|_1=1. 

F",i-|+i=l.  Jv/'.-f  +y  +f  =  i. 

'  a         b         c  '  a     '    *     •    r 

By  introducing  the  parameters  from  these  equations  in  the  gene- 
ral formula,  §  19,  we  obtain, 

p,  -rr C"ar Qrtr^ fr'C* 

OOS.  ^  _    _-_j^-^^  . 

Hence  we  have  for  the  cosines  of  the  seraiangles, 

Cos.iX=^^,  Cos.JY=^,  Cos.J^=^, 

in  which  M  =  Va'^^H^-'oH^a , 
Finally,  also, 

Tan.  1  X='-^^^,  tan.  i  F=Mf!l:^),  tan.  I  Z=''±^^^. 

^  ab        ^  ^  ac        ^  ^  be 

By  writing  in  these  formulas,  ma  for  a,  nb  for  6,  nc  for  c,  ac- 
cording to  the  values  of  these  quantities  in  any  given  form,  the  an- 
gle X,  Y,  Z,  for  that  form,  may  be  determinea. 

We  thus  deduce  for  the  prisms, 


a.   1.  ooP,  tan.  i  J?  =  f. 

0 


2.     "      tan.  4  Y  =  -. 

*  c 


3.  oopn,  tan.  J  X=  j. 


4.  oo>/i,  tan.  J  Y= 


b 
5.  oDpn,  tan.  j  X=^. 

c 


6.    «    tan.  iY  =  -. 
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Consequently,  from  equations  1  and  3,  n  =  tan.  }  X+  tan.  i  X^^ 
(a);  land5,n  =  tan.  J-S?H-tan.  i  X,  (iS);  2  and  4,  ?it  =  tan.  jy 
tan.  4  Y,  (7) ;  2  and  6,  n  =  tan.  J  Y  -1-  tan.  i  Y',  (^) ;  in  which  the 
marked  letters  represent  the  angles  of  the  form  cx)P. 

6.  If  c  =  QD,  as  in  the  forms  mpoo  and  p  oo, 

in  mp  cx),  tan.  J  Y=  —  :  tan.  J  JZ'= ^ ; 

in  >'  OD,  tan.  i  Y  =| ;  tan.  i  ^  =f . 
Consequently,  m  =  tan.  4  Y"'  -♦-  tan.  4  Y,  (e) ;  ?»  =  tan.  \  Z  -^  tan. 

c.  If  6  =  OD,  as  in  the  forms  m  p  00  and  p  00, 

in  mpoo,  tan.  4-3l'=— ;  tan.  4-Z'=~: 

in  p  OD,  tan.  4  X^  =  -  ;    tan.  4  Z''  =  -. 

Consequently,  m  =:  tan.  \X'  -*-  tan.  4  X,  ( i)  ;  m  =  tan.  \Z  -^  tan. 
J  ^,  («). 

The  values  of  w,  and  n  here  deduced,  might  have  been  derived 
from  plane  trigonometry,  employing  the  right  angled  triangles  form- 
ed by  the  semiaxes. 

In  the  same  manner  we  may  obtain  the  value  of  m  in  wP,  the 
inclination  of  raP  on  ooP  being  given.  For,  subtracting  90° 
from  this  inclination,  the  tangent  of  the  remaining  angle  varies  as 
the  length  of  the  vertical  axis,  which  is  the  perpendicular,  in  the 
triangle  containing  the  given  angle.  Consequently,  representing 
the  constant  base  of  this  triangle  by  p,  and  the  given  angle  by  p, 

tan.  p  =  ~  ;  and  if  m  =  1,  as  in  P,  tan.  p'  =  -. 
We  hence  have  m  =  tan.  p  x  -  =  tan.  p  x  cot.  p'. 


II.  DETERMINATION  OF  THE  DIMENSIONS  OF  OCTAHEDRONS. 

72.  In  the  preceding  paragraphs  the  method  of  determining  the 
angles  of  octahedrons  from  their  axes  has  been  explained.  We 
may  also  deduce  the  values  of  these  axes  from  the  observed  angles. 
These  values  may  be  directly  obtained  from  the  angles  of  the  sev- 
eral diagonal  sections. 

Let  a  represent  the  inclination  of  the  macrod.  terminal  edge  on 
the  vertical  axis. 

j8,  the  inclination  of  the  brachyd.  terminal  edge  on  the  vertical 
axis. 

7,  the  inclination  of  a  basal  edge  on  the  macrodiagonal. 

2a,  will  then  equal  the  terminal  angle  of  the  brachyd.  horizontal 
prism ;  2i8,  the  terminal  angle  of  the  macrod.  horizontal  prism ; 
2/,  the  macrod.  lateral  edge  of  the  ^  of  the  pyramid. 
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The  relations  of  of  if:  &  may  therefore  be  deCermined  from  these 
angles : 

(  1  :  tan. «  :  tan.  /3. 
of  :l/  :&=  I  cot.  a  :  1  :  tan.  y. 

(  cot.  0  :  cot.  Y  :  1. 

For  the  determination  of  the  angles  a,  )S,  y,  the  following  equa- 
tions may  be  employed : 

Cos.  a  =  -.    '   »  CJos.  p  =  -: — ~ 

sin.  ^X  sin.  I Y 

a-  COS.  iZ  ^^„  COS.  I-X" 

Sin.^  =  ^-?1^  Sin.  r  =  "-?4-J- 

'^        Sin.  jy  '         sin.l^ 

Tan.  i^  =  tan.  jXsin.  a,  tan.  a  =  tan.  i  Ysin.  ^. 

Cot.  a  =z=  tan.  ^^sin.  7. 

Sin.a  =  cot.iXtan./3,  cos.  a  =  cot  ^X  tan.  7. 

Sin. /3  =  cot.  I Y  tan.  a,  cos./3==cot.  J  Ytan.y. 

Sin.  7  =  cot.  ^^  cot.  a,  cos.7  =  cot  J  Ycot.  ^. 

By  comparing  the  angles  a,  jS,  7,  with  the  corresponding  angles 
of  the  fundamental  form,  by  means  of  the  relations  of  a,  6,  c,  to 
these  angles,  the  relative  values  of  m  and  n  for  that  form  may  be 
determined.  For  the  form  mPn,  ma  should  be  substituted  for  a, 
nb  for  ft,  and  re  for  c. 


III.    COMBINATIONS  OF  THE  TRIMETRIC  FORMS. 

73.  In  the  following  remarks,  forms  are  said  to  be  of  the  same 
kind,  when  connected  with  the  same  axis,  and  consequently  having 
the  same  mark,  ^^  or  — ,  placed  above  their  signs. 

1.  m!pn\  bev.  macrod.  terminal  ed^e  of  mpn,  when    ?  «'_  « 

2.  ml^m*^  bev.  brachyd.  terminal  edge  of  mpn,  when  ^  iT" » ' 

3.  tnlpnf^  bev.  brachyd.  terminal  edge  of  7?ipn,  when  )     ,_ 

4.  m'pn',  bev.  macrod.  terminal  edge  of  m?n,  when   ^  ^  ~  *^- 

5.  mTpn'^  bev.  basal  edges  of  mp'n,  when  n'  =  m. 

mjm  replaces  the  macrod.  angle  of  m'pnf  by  4  planes ;  I-E.  par. 
to  brachyd.  edge,  when  m'  =  m. 
rnpn  replaces  the  macrod.  angle  of  mTPv!  by  4  planes  ;  I-E.  par. 

to  brachyd.  edge,  when  %  =  -• 

mpn  replaces  the  brachyd.  angle  of  mf'p'n!  by  4  planes  ;  I-E.  par. 
to  macrod.  edge,  when  rnf  =  m, 
mpn  replaces  the  brachyd.  angle  of  m'p'n  by  4  planes;  I-E.  par.  to 

macrod.  edge,  when  5.  =  -. 


m'pnf^  bevels  terminal  edge  of  m%  when,  mf  =  -. 
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m'^'  replaces  by  4  pi.,  lat-ang.  of  tripn ;    I-E.  par.  to  terminal 

idges,  when  %  =  m. 

m'ptt'bev.mactod.edge;  »»'p»',bev.brachyd. edge;  whenm'=*n. 

Rep.  of  lat.  angle  :  I-E.  par.  to  term-edge  of  mP,  "^=m. 

m'p  Qo  tmac.  brachyd.,  tn'P  ao  tmnc.  macrod.  term-edge,  t»'  ^  m. 


74.  For  a  plane  truncating  the  edge  between 

«./>•  and  »i'?»'  [  »i"n"C«»'"  —  mm')  -[-"»"('•— ■»■>»'  +  *"£'•'  —  •)■•"•'  =-  0. 
mPji  and  m'/'it' ;  iii">i"(iii'— ««'>«  +  r"»"(m  —  m'n)»-  +  i«"r"(>i'«  —  !>«'»  ^  0- 

mP  and  »'F»-i  ■•"«"(«'  — »»')+"''C"«  —  '»0»'  +  «"(»'—O»w«'—0. 
«P  and  odP«';  •!"(•"  —  •')+«"{"'— 1)"—0, 
mP  andm'FoDi  Wfrn  — ii»')+«^"i'  — "">"=0. 
mP  and  ooPooj  am"— iii"  =  0. 

OOP  and  M'Pf';  ii«"(»"— l>-  —  >i"(n'— !)■«'  =  0. 

ooP  andm'Pao;  ■»"{«''— 1)— «•'»"— »■ 

75.  The  following  are  the  most  important  of  the  general  laws 
for  the  combinations  of  different  forms  : 

1.  Forms  with  horizontal  intersections  have  n  =:  n'. 

2.  Each  horizontal  prism,  which  truncates  the  macrod.  E.  of 
mpn,  or  the  brachyd.  E.  of  mpn,  has  the  general  sign  mf  oo  or 
f»p  OD ;  but  when  it  truncates  the  brachyd.  E.  of  mpn  or  macrod.  E. 

of  mpn,  its  sign  equals  "  POD  or  ^Jco.    The  same  applies  to  the 
form  mP,  as  this  is  a  similar  fieure  in  which  n  =  1. 

3.  Each  horizontal  prism,  ^i%ich  replaces  the  angles  of  combi- 
nation between  mP  and  m'P,  by  rbc.  planes  inclined  on  the  longer 
or  shorter  terminal  edge,  is  of  the  general  description, 


4.  Each  horizontal  prism,  which  replaces  in  the  same  manner  the 
angle  of  combination  between  mP  and  ooP,  is  2m'?03  or  2m'p  oo. 

g.  Each  horizontal  prism,  which  replaces  the  angle  of  combina- 
tion between  ixipn  and  mp  oo  by  rbc.  plaues,  is  mnp  od. 

6.  The  horizontal  prism,  which  replaces  the  same  between  mP' 
and  oDpM  by  rbc.  planes,  have  thesisTisni(n'-l-l)p3oorm^2lii}y^  . 
e  replitces  the  u]i|hji',  Ih-"    ''  -  r  tlie  lower  I-E. 


64]  MATHEMATICAL  CRYSTALLOGRAPHY. 

7.  Each  pyramid,  which  replaces  the  edge  between  oDPand 

mp  OD,  is  of  the  general  form  rn'p  —, 


8.  Each  pyramid,  which  truncates  the  I-E.  between  mP  and 

QDPQc  ,  has  the  general  si^  mnpn. 

9.  Each  pyramid,  whicii  bevels  the  longer  or  shorter  terminal 
edges  of  mP,  is  of  the  general  sign  mpfi  or  mpn^  in  which  ifi(of 
mP)  =  fn(of  mPn,) 

10.  Each  pyramid,  which  replaces  the  edge  between  mfn  and 
Qopoo ,   has   — ,  =  -. 


V.    CALCULATION   OF    THE    INTERFACIAL  ANGLES    BETWEEN    DIF- 
FERENT FORMS. 

76.  This  is  eflfected  by  means  of  the  general  equation,  §  19. 
If  the  forms  are  mpn  and  tn'pn'^  we  substitute  in  that  formula, 

fna  for  a,     nh  for  6, 

m'a  for  a',     n'h  for  6',     c  for  d. 

If  mhi  and  mTpn'^ 

ma  for  a,  wc  for  c, 

m'a  for  a',     6  for  ft',     n'c  for  c/. 

If  the  forms  are  unlike,  as  m'pn'  and  mpn^ 

ma  for   a,  nc  for  c, 

wi'a  for  a',     n'6  for  6',       c  for  d. 


VI.  EXAMPLES  ILLUSTRATIVE  OF  THE  METHOD  OF  DETERMINING 

THE  SIGNS  OF  TRIMETRIC  FORMS. 

Arragonite,  (figure,  p.  195.) 

77.  This  figure  represents  a  rhombic  prism  with  truncated  acute 
lateral  edges  and  replaced  basal  edges  and  angles,  e  is  a  face  of 
the  fundamental  pyramid  ;  M  therefore  =  ccP. 

a,  a',   tt'',  are  horizontal  prisms  of  the  general  form  tnp  cd. 

a  truncates  the  longer  terminal  edge  of  e,  (P,)  and  hence  =  poD, 
(§  75,  2.)  c  =  ooTko  . 

The  planes  o''  bevels  the  macrodiagonal  terminal  edge  of  P,  and 
hence  =  Pn,  (§  73,  4.) 

Sinc'j  the  IE  between  d'  (Pn)  and  d  is  horizontal,  d=zfnPfh 
§  75,  1.)  But  because  o^  forms  parallel  intersections  with  t 
'  Go?QO  )  and  e  (P),  its  sign  is  nP?i,  (§  75,  8.)    Also,  from  §  75,  7, 

(/  =  ^?  ^-     Consequently,  d  =  2P2^  and  d'  =  ?2. 
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The  plane  of'  truncates  the  macrod.  terminal  edge  of  the  pyramid 
</  (2p2),  and  therefore  since  m'  =  m,  a''  =  2>  oc,  (§  73,  4.) 

The  angle  a' :  a'  =  140°  23'  =  Y.  By  means  of  the  equation 
m=  tein.  J  V  -^  tan.  \  Y,  we  may  therefore  determine  the  sign  of  d : 

_       tan.  540 13'       1  ^^j    .       ^Nj 

Description  of  the  crystal : 

odP.      00?  od.     poo.      P,     2p2.     p2.     2^00.     ^poo. 

Heavy  Spar. 

78.  Considering  e  as  a  face 
of  the  fundamental  form, 

P  =  OP;  e=  od?qd; 
e=oo>5oo;  Jlf=  ooP; 
a  =  ?oo. 

The  angle  e':e  =  148o27^ 
from  which,  by  subtracting 
90°,  we  obtain  Xof  the  prism 
?  =  68°  27'.  The  same  an- 
gle of  Mao  P)=39o  10;  hence 
I  =  oop2,  (§  71,  a.) 

The  intersection  of  0  with  ?  is  horizontal ;  consequently,  nf^=zn 
and  0  =  mP2 ;  and  since  0  is  a  beveling  plane  of  a  terminal  edge 
of  the  fundamental  form,  w  =  1,  consecjuently,  0  =  />2. 

a  {mp  00)  truncates  the  brachyd.  termmal  edge  of  p2,  and  there- 
fore, a  =z=  }  )s  00,  (§  75,  2.) 

A  measurement  of  the  angle  ef :  e,  and  a  comparison  of  the  tan- 
gent of  that  angle  with  that  of  M:e^  gives  if  =  oop}. 

Description  of  the  crystal : 

OP.      |PX).       POD.       CSPOD.       OD^CZ).       odPv       P.      )52.       odJHJ. 


79.  In  this  figure  we  may  select  a,  as  a 
face  of  the  fundamental  form.  The  values 
of  its  axes  are,  a  =  1-0584  =  V(l-12) ; 
6  =  1-206  =  V  (1-464) ;  c  =  1.  We  have 
P=zOP;  jS  =  odpoo;  M=oDpao;  and 
since  the  ec^  a :  e  is  horizont€tl,  (as  obrerv- 
ed  in  the  crystal,  though  not  in  the  projec- 
tion of  it  in  the  figure,)  e  =  ooP. 

The  angle  iif :  e  =  156"^  6',  and  therefore,  iX  in  the 
c  (ao  pn)  =  68°  &.  Half  the  same  angle  in  the  prism  e  ( 
'^ V  40^ :  hence  (§  71,  a)r  '  ^  oo>3. 

App. — I 


prism, 

OoP)=: 
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Since  y,  o',  bevel  the  longer  terminal  edge  of  a  (P),  they  have  the 
general  sign  pn,  (§  76,  9,)  and  because  also  ^  forms  parallel  inter- 
sections with  c  (00  p3)  and  P  (OP)  y  =  p3,  (§  75,  1.) 

e  truncates  the  brachyd.  terminal  edge  of  the  pyramid  o'  (p3), 
and  consequently,  e  =ipQO ,  (§  76,  2.) 

The  planes  if'  {mpn)  replace  the  edge  if' :  5f,  and  therefore, 

(§  76,  10,)  since  o'  =  p3,  ^  =  *.  But  by  a  measurement  of  the 
interfacial  angle  jj/ :  e  we  find  it  to  equal  150°  ZC ;  and  hence 
since  (§  71,  b)  tan.  \Z  in  the  prism  e  {mp  oo)  =  f»|>  we  deduce, 
that  e  =  2p  CO.    Now  e  truncates  the  macrod.  terminal  edge  of  tbe 

pyramid  6',  and  consequently,  (§  75,  2,)  if'  =  2pn ;  and  since  *=i, 

n  =  6and6''  =  2p6. 

The  inclination  of  c  on  m equals  157°  29^,  and  hence  ^  Yin  the 
prism  e  =  67°  29'.     Therefore,  (§  71,  a,  5,)  e  =  oo  p2. 

The  expression  thus  deduced  for  the  crystal  is  as  follows : 

OP.  Jpoo.  P.  p3.   2p6.   2pQD.    oopx.    oop2.   ooP.    oop3.   cd?oo. 

By  substituting  the  values  of  the  axes  in  the  different  forms  for 
a,  6,  c,  in  the  equations  §  71,  the  values  of  the  angles  of  those  forms 
may  be  obtained.  In  this  manner  we  find  for  the  fundamental 
pyramid  X=  102°  58',  Y=  117°  51',  Z=  107°  6&.  In  the 
pyramid  p3  (o')  by  writing  a,  ft,  3c,  for  a,  ft,  c,  (tie  same  an^es  for 
this  form  may  be  found  ;  and  by  substituting  2a,  ft,  6C|  for  a,  ft,  ^ 
the  corresponding  angles  for  the  form  2p6  (jof)  may  be  obtained. 

The  following  are  the  descriptive  expressions  of  tbe  figures  on 
PL  II.,  belonging  to  Class  Trimetrica : 


69. 

70  and  71. 

73. 

74. 

OP,rxiP  CO.  qdP  CO. 

OP.  odP  qd.  qdP.  odF  00. 

OP.coP. 

OPjmP.  qdP  00.  qd?  oc. 

75.            76. 

77. 

78. 

T9. 

OP.mP.GoP.    P.    OP.mPoo.ccPx.ccPoo.     OP.mPco.(x>Pco.(X)Pco.      ooPcomPcd. 

80.  81.  83.  83. 

OP.m^.cDP  00.00  Poo.m)^.     iiiPqd.iii)?qd.     OP.tRPQDMPQD.aoP.      tuPjRPaD. 

84.  85.  86. 

OF.®  Pn.  ooP.       OP.wPii.  ooP.       iiiFn.OP.  ooP. 
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CLASS    MONOCLINATA. 


80.  The  annexed  figure  repre- 
sents the  fundamental  octahedron 
of  this  class.  The  lines  aa,bb, 
c  c,  or  more  concisely,  a,  i,  c, 
are  its  three  axes.  The  inclinar 
tion  of  a  to  6  is  an  oblique  an- 

fle ;  that  of  a  to  c,  and  that  of 
to  c,  are  right  angles,  &om 
which  relation  of  these  angles,  , 
as  has  been  heretofore  explained, 
the  name  of  this  system  of  crys- 
tallization, Monoeiinate,  is  de- 
rived. The  axis  o  is  the  verti- 
cal axis  ;  the  axis  b,  with  which 
a  forms  an  oblique  angle,  is  de- 
nominated the  clinoaiaeoruU ; 
and  the  axis  c,  whose  inclination 
to  a  is  a  right  angle,  is  the  or- 
thodiagonal.  The  same  terms 
are  employed  in  designating  the 
front  and  lateral  tamunal  rages ;  the  former,  which  unite  the  cli- 
nodia^nal  and  vertical  axis,  tieing  termed  the  clinodiagonal  edges, 
and  me  latter,  uniting  the  orthodiagonal  and  vertical  axis,  the  or- 
tfaodiagoual  edges. 


I.    CRTSTALLOGRAFHIC  aiONS   OP   MONOCLINATE  FOKHS. 

81.  The  fundamental  form  in  this  class  is  composed  of  two  sets 
of  planes,  one  of  which  includes  the  superior  frontal  and  their  op- 
posites,  and  the  other  the  inferior  frontal  and  their  opposites  be- 
hind. These  dissimilar  parts  of  the  fundamental  octahedron,  may 
be  distingiiished  by  the  use  of  the  signs  +  &nd  — ,  designating  the 
upper  -f -f*,  and  the  lower  — P,  or  the  reverse.  The  various  forms 
mP  may  also  be  either  plus  or  minus,  A  replacement  of  the  ter- 
minal angle  of  the  fundamental  form,  by  a  plane  parallel  to  its 
base,  is  designated,  as  in  the  preceding  classes,  OP  ;  and  a  trunca- 
tion of  the  basal  edges  has  the  sign  ooP-  'is  therefore  the 
descriptive  expression  for  the  oblique  rh  u 

A  bevelment  of  the  fjont  terminal  at"'  ''  oroduces 

the  form  ±mPn ;  and  a  truncotioa  e*  tPoo. 


68]  MATHEMATICAL  CRT8TALLOORAPHT. 

When  the  plane  ±mPco  is  parallel  to  the  vertical  axis,  m  =  go,  and 
its  sign  becomes  oo  P  oo. 

The  bevelments  and  truncation  of  the  orthodiagonal  edge  and 
angle  may  be  distinguished  by  accentinc^  the  P.  The  several 
forms,  with  their  characteristic  mark,  will  mus  be,  ^mP'tij  mP*  od, 
and  00  P'  00.  The  descriptive  expression  for  a  right  rhomboidal 
prism,  is  therefore  OP.  oo  P  oo.  oo  P'  oo. 


II.  DETERMINATION  OF  THE  INTERFACIAL  ANGLES  OF  THE  MOKO- 

CLINATE  CRYSTALLINE  FORMS. 

82.  We  may  designate  the  inclination  of  a  plane  P  on  the  clinodi- 
agonal  section,  by  j£\  on  the  orthodiagonal  section,  by  Y;  on  the 
basal  section,  by  Z\  and  the  corresponding  inclinations  of — P,  by 
the  accented  letters  X',  V,  Z.  The  angles  X,  Y,  -3?,  Y,  are  each 
half  the  i^terfacial  angle  of  the  octahedron  at  the  edges  X,  Y,  JP,  Y*- 

Let  also  the  inclination  of  a  on  6  be  represented  by  y. 

"  edgeXon  a  ^^  \u 

U  It  J  It  V. 

«  edge  J?  on  a  "  lu'. 

U  ti  5  It  y/^ 

"  edge  Yon  a  "  *. 

"  edge^on  6  "  tf. 

By  substituting  in  the  value  of  cos.  My  {i  26,)  y  for  ;,  and  making 
successively  &,  6^,  and  a',  =  0,  since  this  is  the  value  of  one  of  the 
parameters  in  each  of  the  planes  of  section,  we  obtain, 

Cos.  X=  ^^ ;  Cos.  X'=5^ ; 

Co8.Y=^-^2!JL);  Co8.Y  =  <?±y?iJl); 

in  which  M  =  V[aV  sin.  V  +  c'(a*  +  b^  —  2ab  cos.  y)],  andAP=z 
V[a»6'  sin-V  +  cXa'  +  b^  +  2ab  cos.  y)]. 

Each  face  db  mP,  with  the  clinodiagonal  and  orthodiagonal  sec- 
tions, and  also  with  the  clinodiagonal  and  basal  sections,  forms  a 
rectangular  trihedral  pjrramid,  from  which,  by  the  principles  of 
trihedrometry,  the  following  values  of  the  tangents  of  these  angles 
are  deduced : 


tl 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

Tan.  }  -^  =  ^^(**H^T2fl^cos.y) 

t  -^  ab  sin.  y 

Tan.  1 1  =  ^^'"^^(''H^ 
Tan.  I  f  :=  i^iJlilM. 
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In  terms  of  the  angles  ft,  y/^  ^^  tf,  the  tangents  of  the  same  angles 
become  as  follows : 

tan.Y=^;  tan.  Y*  =  55f ' ; 

Sin.  V '  sin.  « ' 

Uai.Z= 5!iM£) ;  tan.  Z=  "^  [^''X 

Sin.  9      '  sin.  9 

It  may  sometimes  be  convenient  to  observe,  that  74-fib=180^ — v, 
and  y — \i/  =  • ;  and  consequently,  sin.  (y-fl*)  =  sin.v,  sin.  (7 — fAO= 
sin.  v'. 

The  values  of  the  angles  fit,  f^^,  v,  v^,  ^^^  ^,  may  be  obtained  by  either 
of  the  following  formulas  : 

tan.«'  =  -,  tan.tf=r- 

cos.y  ^^^    .     co8.y 

COS.Z  ^^„      ,  C09.Z^ 

cos.  V  =  -T— ^,  COS.  v'  =  , 

sin.Jr'  sin.-y' 

COS.X       COS.A*  «^«  ^       C06.X      cos-A* 

COS.  *  =  -T — -  =  -: — =T7,  COS.  a  =  - — -  =  - — —. 

sm.  F       sm.Y''  sin.  Z       sin.  Z' 

In  the  prism  c3dP, 

Tan.  X=  r-^  =  tan.  J?  =  cot.  Y. 
In  the  horizontal  prisms  Poo  and  — P  00, 

In  P'  00, 

Tan.  X=ian.2?=  --^,      tan.  ^= tan.  Z^  =  ^^  =  cot.  X, 

asin.y'  c 

tan.Jy,  =  T— ^^; • 

By  writing  ma  for  a,  these  formulas  also  apply  to  the  form 
mP'cD. 

III.    DETERMINATION  OP  THE  LENGTHS  OP  THE  AXES. 

83.  Several  of  the  preceding  forRnilas  may  be  employed  in  the 
determination  of  the  lengths  of  the  axes,  according  to  the  data  that 
may  be  given.    The  following  proportions  are  also  important : 
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a:b:c=zl:  .  '^''\   . : tan. r. 
a:6:c  =  ;i242:±£^:l:tan.#. 


eqfuataoiiiy 


.  98in.«sin.ji'  .  _  3siii.viiB.v^ 


IV.    RULES  FOR  THE  DETERMINATION  OF  THE  SI6M8  OP  MOKOCLI- 

NATE  FORMS. 

84. — 1.  Two  fonns  whose  faces^  inclined  to  the  same  pole  of  the 
vertical  axis,  form  intersections  parallel  to  the  basal  section,  bafe 
n'  =  n. 

2.  Two  forms  whose  figures  inclined  to  the  same  pole,  form  inter- 
sections parallel  to  the  orthodiagonal  edge ;  if  of  the  same  name 

and  situated  on  the  axis  6,  are  so  related,  that  -;  =  -  ;  if  on  ttie 
axis  c,  m/  =  m.    If  of  different  names  -—  =  m.    The  accented  let- 

ters  refer  to  the  form  on  the  orthodiagonal  edge. 

3.  Two  forms  whose  planes,  inclined  to  the  same  pole,  form  in- 
tersections parallel  to  the  clinodiagonal  edge,  and  are  of  the  same 
name,  if  on  the  axis  b,  m'  =  ni; 

if  on  the  axis  c,  ^  =  -• 

If  unlike,  m'  =  -- 

4.  The  planes  truncating  or  beveling  the  clinodiagonal  edges  of 
the  hemipyramid  ±  mPn,  belong  to  the  hemiprism  db  fnP  qd,  or  he- 
mipyramid  i  mPn/  in  which  n'  >  n. 

6.  The  planes  truncating  or  beveling  the  clinodiagonal  edges  of 


the  hemipyramid  i  inP%  belong  to  the  hemiprism  i  -  P  oo,or  the 
hemipyramid  ±  -  Pn'. 

6.  Rhombic  planes  replacing  the  clinodiagonal  angles  of  inter- 
section of  i  mP  and  ooP,  belong  to  the  horizontal  prism  db  2/mP  od. 

7.  The  edge  between  +  mP  or  —  mP  and  ooP  inclined  to  dif- 
ferent poles,  IS  truncated  by  the  prism  2mP'  oo. 

8.  The  edges  between  the  hemipyramid  dk  f^P  and  the  pairs  dL 
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ftces  Qt)Pao  or  ccP'co ,  are  truncated  by  the  hemipjrramid  ±  mnPn^ 
or  ±  mnP'n. 

Hence  it  follows,  that  planes  whose  intersections  with  P  are  par- 
allel to  the  clinodiagonal  or  orthodiagonal  edges,  have  the  general 
sign  mfP'm'y  or  mfPm'. 

9.  The  edge  between  db  fnP  oo  or  mP'  oo,  and  ooP,  is  replaced 

by  the  henupyramid  ±fn'P-^^%  or  mfP^  -? — 

10.  Each  pyramid  rnf'P^  which  truncates  the  edge  of  intersec- 
tion of  the  hemiprisms  db  fnP  oo,  and  the  prism  m'P*  oo,  is  of  the 

form  —J".  l[fnf'=\,fnf^£:^\  if  m'  =  l,  m"=^^,  or  if 
m  =  \^mf  =  ^T\\  ifm'=n^  m''  =  ^-  Each  form  m"Pn"  t^ 
placing  the  same  edge  has  m"  =  V*  *  / 


VI.    EXAMPLES  ILLUSTRATIVE  OF  THE  ABOVE  RULES. 

Glauber's  Salt,  (figurCi  p.  173.) 

85.  Considering  a  as  the  frontal  superior  feice  of  the  fundamental 
pyramid,  a  =  P;  T=OP;  M=ooP<x>]  P  =  ooP'ao;   ez=ooP. 

e  truncates  the  edge  a :  a,  and  therefore  =  Poo ,  (i  84,  4.) 

The  edge  a :  e  is  parallel  to  the  orthodiagonal  edge  of  P.  Con- 
sequently, e  =  P'ao . 

Since  the  intersection  of  e  and  a  is  also  parallel  to  the  orthodi- 
agonal edge  a  =  —  P. 

The  plane  a^  forms  parallel  edses  with  e  (P^z> }  and  e  (P  oo),  and 
consequently,  a'  =  JP,  (5  84,  10.) 

&  therefore  =  JPoo ,  (i  84,  4.) 

e'  truncates  an  edge  between  the  planes  a  (P)  and  e  ( ooP)  in- 
clined towards  different  poles.  Consequently,  e':::  2P^qo  ,  (}  84,  7.) 

g  ( —  fnP  Qo)  forms  parallel  intersections  with  a  right  hand  plane 
a  ( —  P)  and  left  e  (P^  oo).  Consequently,  making,  in  the  general 
equation, 

m  =1,  n  =  1,  r  =  1, 
mf  =1,  nf  =z  coj  r^  =:z  —  1, 
mf'  =  wi,  n'^  =  1,  r"  =  oo, 

we  obtain  e  =  —  i  P  oo. 

Description  of  the  crystal :        ooP.     ooP  oo.    P.     P  oo.    —  P. 

P'oo.    JP.     — iPoo.     IP  00.     OP.    2P'oo.     ooP'oo. 

For  the  calculation  of  the  dimensions  of  a,  6,  c,  we  have  the  fiol- 
lowing  data : 

6.6  =  860  31^  ilf:e  =  104o4P,  Af:e  =  1320  4'. 
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GfaBBe,iiLtfaepffisme(aDP)thean^leX==43<'  16^^;  in  the  he- 

nnprBHn  e  (^P x),   Y=75®19'  =  fA;  in  the  hemiprism  e(-iPQD) 

Since  i  and  e  aze  coofdinate  hemiprisms,  the  angle  y  may  be  ob- 

lUDed  by  the  equation,  tan.7  =  ^gj^'^/i  (§  83.)  Consequently, 
7  =  72^  ly. 

Xakine  the  clinodiaecMial  (6)  equal  to  unity,  it  follows  that  c  = 
Xsn.7;  ($  82;)  iraich  angles  being  known,  we  find 

c  =  0-8%2. 

Ftom  §  S2.  we  determine  for  the  prism  ^  P  00, 

.  =  180°  — (f4  +  r)  =  32^26'. 


}^?^±rf :  1,  (§  83.) 


!^in.  V 


Therefore  a  =  ^?^'  =  0-6466, 

sin. /I  ' 

which  B  «  of  die  form  ^ Poo,  and  consequently,  equal  ^  a  of  the 
fiudamental  form.    Consequently,  a  =  1-109. 
The  dimensioDs  of  the  crystal  are,  therefore, 

7  =  720  16', 

a:6:c  =  l-109: 1:0-8962. 


Feldspar. 

S6.  Assuming  o  as  a 
6».vof  the  positive  hemi- 
pvnimidv^\  P  =  OP, 
and  r=  xP  Also,  Af= 
X  Px  :  and  because 
i^  forms  parallel  edges 
with  CvovP)i'  =  Pod, 

The  plane  a.  which 
tnmoates  the  orthodiag- 
coal  edges  of  the  tunda* 
mental  "pyramid,  forms 
parallel  edges  with  o(P) 
and  7\xP).  Conse- 
quentlv>  a  =  2  P  x, 
(J  84,  7.) 

a  forms  parallel  edges 
with  T,  and  the  posterior  6  (P),  and  also  with  the  anterior  6  and 
posterior  Tl  The  face,  therefore,  if  other  planes  were  not  present, 
would  have  a  rhombic  form.     Hence  a  =  2Poo ,  (}  84,  6.) 

The  prism  e' (00  P'n),  truncates  an  edge  between  an  upper 
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o  (P)  and  an  under  a  (2  P'oo  ).    Substituting,  therefore,  in  the  gen- 
eral e3q)ressions  for  planes  with  parallel  intersections, 

fn  =  n  =  r  =  l]  m'  =  -  2,  n'  =  od  ,  r'  =  1 ;   m''  =  ao ,  n"  =  n"j  r^'  =  I  \ 

we  find  n  =  3,  and  therefore,  ?  =  od  ^^3. 

The  positive  hemiprism  a^^  {m"Pco )  intersects  with  parallel 
edges  the  posterior  o  and  anterior  a.     Substituting,  therefore, 

m  =  n  =  r=l;  m'  =  2,  n'  =  oo ,  r'  =  - 1 ;  m''  =  m^',  n"  =  1,  7^^  =  00; 

we  find  m"  =  |,  and  therefore,  a''  =  fP  od  . 
Description  of  the  crystal : 

00  P.     ooP'oo.     ooP'3.     OP.     2PoD.     Poo.     §Poo .     P.    2Poo. 

87.  Hornblende,  (fig.  4,  p.  309.) 

Making  e  =  P,  P  =  OP,  Af=QoP. 

As  the  face  a  {mP'(n  )  truncates  an  edge  between  the  two  faces 
e  (P)  and  M{  00  P)  inclined  to  different  poles,  a  =  2P'oo ,  (§  83,  7 ;) 
and  e  =  -  P,  since  a  replaces  also  the  edge  between  e  behind  and 
JIf  in  front. 

The  hemipyramids  6  and  o  are  of  the  general  form  mP^m^ 
(}  84,  12.)    But  also  since  they  truncate  the  edge  between  a  (2P  00) 

and  Mj  they  are  of  the  form  mP  -^  (§84,  9.)     Consequently, 

^  =  3,  and  o  =  3P'3,  o  =  -  3P'3.     We  have,  therefore,  for  the 

description  of  the  crystal : 

ooP.     ooP'oo.    OP.    P.    —P.     2P'qo.     3P'3.    —  3P^. 

For  the  determination  of  the  dimensions  of  the  axes  of  this  crys- 
tal we  have  given. 

Angle  X  in  cx)P  =  62°  16' ;  angle  X  in  P  =  74^  15'  =  X, 

and  the  interfacial  angle  OP  :  cx)P  =  103°  1'  =  n. 

^       ^        cos.-X"     ^^^  cos.n 

Cos.  (f  =  -r—irj     COS.  V  =  r^--^« 
sin.  n  '         sm.  X 

Consequently,  <r  =  61°  27',  and  7  =  C=  75°  15'. 

Again,  sin.  v  =  tan.  (f  cot.  X',  and  therefore,  v  =  31^  13',  and 
fi  =  73^  32'. 

Considering  the  clinodiagonal  b  equal  to  unity. 
The  orthodiagonal  c  =  tan.  tf  =  1-838. 

The  vertical  axis  a  ==?!5i!  =  0-5405. 

sin. /I 

We  have  therefore,  a:b:c  =  0-5406  : 1 : 1-838. 
The  following  are  the  descriptive  expressions  of  the  figures  on 
Plate  IL,  belonging  to  the  Class  Monoclinata : 

App. — J 
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68.  90.  91.  93. 

OP.ooPqo.qoP'cd.        op.  ooPod  .  ooP.  od/*'oo  .       OP.aoP.       OP.i»PoD.<i)PaDia>P'aD. 

94.  95.  96. 

OP.— mP  OD.  qdP  00.  ooP'  oo.  OP.mP'  oo.  ooPoo  .oo  P'oo .  OP.mP  qd.  x.P. 

97.  98.  99.  100. 

OP.— mPoo .  odP.     OP.mP'oD  .  ooP.     mP  oo.  -^Poo  .wP'  od.      OP.  ooP.ao  Pii.qo  P'od  . 

101.  102. 

OP,mP.<x>  P.        OP.wP.oo  Poo .  odP'qo  . 


CLASS   TRICLINATA 


I.    CRYSTALLOGRAPHIC  SIGNS  OF  TRICLINATE  FORMS. 

88.  The  fundamental  octahedron  contains  three  unequal  and 
obliquely  inclined  axes.  The  longer  of  the  horizontal  axes  is 
termed  the  macrodiagonal,  (from  fjwxxpo^,  long,)  and  the  shorter,  the 
hrcahydiagmialy  (from  Spa^uj,  short.)  The  vertical  sections  pass- 
ing through  these  diagonals  are  called  respectively,  the  macrodiag- 
onal,  and  the  brachydiagonal  section.  The  opposite  planes,  merely, 
of  the  fundamental  form,  are  similar  and  equal ;  and  consequently, 
it  is  designated  by  the  expression  /P/,  and  its  front  planes  sever- 
ally, P',  'P,  ,P,  P„  in  which  expressions  the  position  of  the  accent 
marks  the  situation  of  the  plane.  The  posterior  planes  have  the 
same  symbols  as  the  front  planes  to  which  they  are  parallel. 

Planes  on  the  edges  may  be  expressed  by  affixing  to  the  letter  P 
the  two  accents  which  belong  to  the  planes  includuig  the  edge,  as 
m  'P'  00,  m  ,P'n  \  and  different  forms  wP,  may  be  distinguished  by 
the  accent  of  the  plane  P  on  which  they  are  inclined  ;  as  mP',  u 
inclined  on  P',  m  ,P,  if  on  ,P.  Planes  on  the  different  terminal 
edges,  or  basal  angles,  are  still  farther  distinguished  by  the  mark 
—  or  >— -  over  the  letter  P,  according  as  they  are  parallel  or  inclined 
to  the  macrodiagonal  or  brachydiagonal;  as  m 'p'oo,  m ,p^. 

The  replacement  of  the  terminal  angle  by  a  plane  parallel  to  the 
basal  plane  may  be  designated,  as  heretofore,  by  the  expression  OP; 
and  the  similar  replacements  of  the  basal  angles  may  be  expressed 
by  Qopoo  and  oopoo . 


II.    DETERMINATION    OP  THE    INTERFACIAL    ANGLES    OF   TRICLI- 
NATE FORMS. 

89.  a.  Let  the  mutual  inclination  of  the  sectional  planes  of  the 
fundamental  form  at  their  intersections  in  the  axes  a,  ft,  c,  be  rep- 
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resented  respectively  by  A,  B,  C;  and  the  inclination  of  the  axes 
by  a,  ^,  7 :  that  is,  the  inclination  of  a  on  b,  by  y,  a  on  c,  by  /S,  6 
on  c,  by  a.  Let  also  the  inclinations  of  a  face  of  the  fundamental 
octahedron,  on  the  macrodiagonal,  brachydiagonal,  and  basal  sec- 
tions, be  represented  by  X,  Y,  -Z,  respectively,  and  finally  the  incli- 
nations of  the  edge  X  on  a  by  f*, 

X  on  6  by  v, 

Y  on  a  by  *, 

Y  on  c  by  p, 
^  on  6  by  (T, 
^  on  c  by  t, 

6.  The  following  are  the  values  of  the  cosines  of  a,  ^,  y,  in  terms 
of  the  cosines  and  sines  of  the  angles  A,  Bj  C: 

r«^«  COS.  A  +  COS.  B  cos.  C 

OOS.  a  = .     p  . — -pi . 

sin.  J9sin.  C 

p       o COS.  B  -\-  COS.  A  COS.  C 

*      "~  sin.  A  sin.  C 

/^^«             COS.  C  4-  COS.  ii  COS.  B 
Oos.  r  = .  '      . — 5 . 

'  Sin.  ii  sin.  B 

c.  The  same  angles  may  be  determined  by  means  of  the  values  of 
fA,  V,  or  tf,  &c.  of  any  form,  and  the  corresponding  ^t/,  v^,  or  a',  of  the 
coordinate  form.  The  following  equations  may  be  employed  for 
this  purpose :  ' 

,  ___  2sin.gsln.  g^  2  sin,  t  sin,  t^ 

"~    sin.  (a — ff')  sin.(T — r^' 

.         /> 2sin.  rsin.  it'' 2  sin.  p  sin.  p' 

lan.  p  _  -_— -;^  _  -___--.. 

X  2  sin. /I  sin. //^ 2  sin. »  sin.  • 

'  sin.  (jt — ii')  sin.  (i'— V)"  * 

90.  By  a  continuation  of  the  same  process  that  afforded  the  equa- 
tion of  a  plane  in  the  monoclinate  system,  (§  24,)  we  may  readily 
obtain  the  orthometric  equation  for  a  plane  m  the  triclinate  system. 
In  the  former  case,  there  was  but  one  oblique  inclination  between 
the  three  axes ;  in  the  latter,  all  these  inclinations  are  oblique. 
But,  although  the  equations  thus  obtained  are  important  in  some 
investigations  into  the  relations  of  different  solids,  the  crystallogra- 
pher  will  find  other  methods  of  calculation  much  more  simple  and 
sufficient  for  all  his  purposes.  These  equations  are  therefore 
omitted.      ^ 

91.  The  three  sections,  the  macrodiagonal,  brachydiagonal,  and 
basal,  divide  the  fundamental  octahedron  into  three-sided  pyramids. 
If.  the  plane  in  the  basal  section  is  considered  the  base,  and  Uie  ver- 
tical solid  angle  of  the  octahedron,  the  vertex  of  one  of  these  pyra- 
mids, its  lateral  interfacial  angles  are  identical  with  the  angles  X, 

Y,  and  A]  and  since  the  terminal  edges  are  X,  Y       '   '*^  axes  o, 
the  plane  angles  at  the  summit  are  X:  Y,  X:  a,  an  iiich, 
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the  two  last  angles  equal  respectively  |&  and  *.  If  we  make  the 
vertex  A  a  centre,  and  describe  with  a  certain  radius  an  arc  on 
each  of  the  faces,  a  spherical  triangle  is  formed,  whose  a^les 
equal  the  inclinations  of  the  faces  of  the  pyramid,  viz.  X,  1^  A, 
and  whose  sides  are  measured  by  the  plane  angles  at  the  vertex, 
two  of  which  are  f*  and  *.  In  this  spherical  triangle,  if  the  angles 
Aj  fA,  and  ^  are  given,  (that  is,  two  sides,  |x  and  *  and  the  included 
angle  A,)  the  angles  Xand  Yare  readily  determined  by  Napiert 
theorem. 

1.  Tan.J(:sr+Y)  =  cot.i4S^^>. 

This  gives  the  half  sum  and  half  difference  of  the  angles  Xand 
Y,  from  which  the  angles  themselves  are  easily  obtained.    In  a 
similar  way  are  deduced  the  following  analogous  formulas : 

2.  For  X  and  Z,  from  B,  v  and  (f : 

Tan.  i{X-Z)  =  cot.  JB  ^^} 

3.  For  Y  and  Z,  from  C,  g  and  t, 

Tan.  i  ( Y+  Z)  =  cot.  J  C^^^tS^- 
Tan.  i  ( Y—  Z)  =  cot.  J  C  '^l^fe^- 

*  ^  ^  *       Sin.  I  (t^-p) 

When  the  angles  X  and  Y  in  any  particular  form  are  desired, 
it  will  be  necessary  to  obtain  the  values  of  |x  and  «"  for  that  fonn, 
and  with  these  values  and  the  angle  A,  the  desired  angle  may  be 
obtained  by  the  above  equations.  In  a  similar  manner,  Y  and  Z, 
and  X  and  Z,  may  be  laiown  from  r  and  g  and  tf  and  v.  If  X  and 
Y  are  determined,  and  v  and  §  are  known,  SS  may  be  obtained  by 
the  equation, 

COS.  Z=  ^  sm.  (X  —  +), 

sin.  ^  ^  ^^' 

or    cos.^=z^?^sin.(Y~-4.), 

sin.  «p  ^  ^'' 

in  which  4^  is  an  angle  to  be  determined  by  the  equation, 

cot.  ^  =  COS.  V  tan.  iS, 
or    cot.  4/  =  COS.  g  tan.  C. 

By  varying  these  formulas,  X  may  be  obtained  when  Yand  Zis 
known,  and  Y,  when  Xor  JgTis  known, 

92.  The  following  trigonometrical  formulas  for  the  values  of  i*, 
V,  *,  p,  (T,  T,  may  be  employed  to  determine  these  angles.  It  must 
be  observed,  that  when  either  of  the  angles  a,  /S,  y,  are  obtuse,  the 
cosine  becomes  minus : 

Tan.fiL=J^£JL,  tan.  v  = -2i!?Jl-, 
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Tan.  *  = ~)  tan.  f  = ^j 

a — c  COS.  p  *        c — a  cos.  fi 

m««   V  csin.  a       .  6  sin.  a 

Tan.  (f  =  ? J  tan.  r  =  — r • 

0 — C  COS.  a  £ — 6  COS.  a 

These  angles,  as  functions  of  the  angles  X^  Y,  Z^  may  be  found 

by  the  following  formulas  : 

^  COS.  y+cos.-Tcos.  il        _  COS.  J7-|- COS.  .X^cos.  B 

Cos.  tt  = r-=-T^-: z )     COS.  V  = ,  '        . — j 

'^  Sin.  XsiTk,  A  sin.  .X^srn.  B. 

/^       _        COS. -X'4- COS.  ycos.il     __^  .       cos.  J^+cos.  Vcos.  C 

Cos.  «'  = -r^-T?-- 3 >     COS.  f  = ■      --  . — 77 j 

sm.  Ysin.ii  ^  sin.  Ysin.  C. 

g^        .       COS.  -X'+  COS.  Zcos.  B       ^^  cos.  y+  cos.  Zcos.  C 

Cos.  tf  =  r^^-. 5- >     COS.  T  = .^^  . 

Sin.  Zsin.  B  sin.  Zsin.  C 

Formulas,  analogous  to  the  following,  may  also  be  employed. 

C0S.»  1 ,.  =  £?(^-^)cas(/-^), 
'  sin.  Xsm.  A 

in  which  /S'  =  J(Y+J[  +  il).     Their  only  advantage  consists  in 
their  admitting  more  conveniently  the  use  of  logarithms. 

The  following  relations  subsist  between  the  interfacial  angles, 
and  the  angles  of  the  sections  : 

Sin.  X :  sin.  Y :  :  sin. «' :  sin.  f*, 
Sin.  Y :  sin.  Z :  :  sin.  r  :  sin.  p, 
Sin.  Z:  sin.  X: :  sin.  v  :  sin.  (f, 

and  consequently, 

Sin.  fi*  sin.  p  sin.  ^  =  sin.  v  sin.  ^  sin.  c 

If  ft  is  known,  *  may  therefore  be  found  by  the  equation, 

o:^    _         sin.  n  sin.  ^ 

Om.  *  = r — Tz —  . 

sin.  Y 

Similar  equations  may  be  obtained  for  the  angles  v,  p,  ice. 

93.  a.  Interfacial  angles  of  the  vertical  hemiprism.  The  an- 
gles (f  and  r  are  first  to  be  found  firom  the  values  of  b,  c,  and  a,  in 
the  hemiprism,  and  then  according  to  the  Napierian  theorem. 

From  tf,  7,  and  B,  we  determine  X  and  Z ;  or 
from  T,  /8,  and  C,  we  determine  Y  and  Z. 

When  -ST or  Y has  been  found,  the  equation  A  +X  +  Y=:  180^, 
will  give  the  unknown  angle. 

b.  Inclined  macrodiag^onal  hemiprism.  From  a,  c,  ^,  the  an- 
gles ir  and  p  may  be  obtained,  and  then  by  the  Napierian  theorem, 

X  and  Y  may  be  found,  from  *,  y,  and  A ; 
Z  and  Y,  from  p,  oe,  and  C 
Finally,  we  have  B  +  X'-f  ^=  180°. 

c.  Inclined  brachydiagonal  hem^iprism.  From  6,  a,  7,  the  an- 
gles jx  and  V  may  be  found,  and  then  by  the  Napierian  theorem, 

X and  Yfrom  |x,  /3,  and  A  ; 
JIT  and  Z  from  v,  a,  and  B ; 

C  +  Y  +  ^=180. 
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III.  DETERMINATION  OF  THE  DIMENSIONS  OF  TRICLINATE  FORMS. 

94.  a.  Several  of  the  preceding  formulas  may  assist  in  deter- 
mining the  len£^  of  the  axes.  The  following  proportions  and 
equations  are  also  important : 

Sin.  jx :  sin.  v  : ;  6  :  a ;  sin.  ir  :  sin.  p  : :  c  :  a  ;  sin.  € :  sin.  r : :  c :  i. 

If  X  and  Y,  in  a  vertical  prism,  are  known,  we  may  employ  the 
relation, 

6  :  c  : :  sin.  Y  sin.  ^  :  sin.  X  sin.  y. 

If  X  and  Z^  in  an  inclined  macrodiagonal  hemiprism,  are  known, 
we  have  the  relation, 

a\c\\  sin.  Z  sin.  a :  sin.  X  sin.  7. 

If  Y  and  ^,  in  an  inclined  brachydiagonal  hemiprism,  are  known, 
we  may  find  the  relative  values  by  the  proportion, 

a :  6  : :  sin.  Z  sin.  a :  sin.  Y  sin.  iS. 

6.  When,  in  these  several  hemiprismatic  forms,  an  edge  is  meas- 
ured which  is  not  parallel  to  the  axis  of  the  hemiprisms,  the  plane 
angle  of  the  prismatic  faces  must  first  be  found,  and  then  the  Na- 
pierian theorem  may  be  applied  as  follows  : 

1.  I{  Zis  given  m  the  vertical  prism, 

a-  sin.  B  sin.  y  .       sin.  Csin.^ 

Sin.u=— r-^,    orsm.g=— ^^; 


and  then. 


sin.  Z     '  sin.  Z 

or,    tan.ir  =  tan.J(g-/3):-iM{Sg- 


2.  If  Y  is  given  in  the  inclined  macrodiagonal  prism, 

o'      y       sin.  AMn.y  »       sin.Csin.c 

or,    tan.i  p  =tan.  i  (g-«)  §l[g|->. 

3.  If  X  is  given  in  the  inclined  brachydiagonal  hemiprism, 

f..     e,        sfn.  il  sin. /?  sin.  .8sin.« 

Sm.  ?  =  — . — r^,     or  sm.  u  =  — : — —— .. 

^  sin.  X     '  sin.-X^ 


or,    tan.}v=tan.J(u_a);-g(gg. 


IV.  DETERMINATION  OF  THE  SIGNS  OF  PLANES. 

95.  The  following  general  rules  are  obvious  deductions  firom  tbe 
principles  heretofore  explained : 
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If  two  planes  form,  by  their  intersectioD,  an  edge  parallel  to  the 
C  1.  basal  section,  b  '.c-.-.l/ :&, 
<  2.  mocrodiagonal  section,  a:b::af:b', 
I  3.  brachydiagonal  section,  a:c::a' •.c'. 
The  fbrmulas  and  rules  deduced  for  the  trimetric  and  monocli- 
nate  forms,  will  be  found  of  essential  importance,  also,  in  this  system 
of  crystallization.     From  }  84,  6,  it  results,  that  when  a  Eace  repla- 
cing the  angle  between  mP',  m'P,  fxiP/,  and  oo/f,  has  a  rhom- 
boidal  form,  its  sign  is  of  the  form  2m  anP,'.    Other  laws  are  derived 
with  equal  facility  from  the  remaining  paragraphs  in  the  same 
section. 


Anortkite,  (figure,  p.  298.) 

96.  P  =  OP;   T=aDP/;  M=<x>/P;  %  —  'P. 

Since  a'  replaces  the  edge  e  {'P) :  T{  <xiP/),  forming  parallel  in- 
tersections with  these  planes,  a'  =  ^P'  oo. 

For  a  similar  reason,  'a  =  ^Tp,  co. 

Since  the  edge  'e  :  e',  which  is  replaced  by  a,  is  parallel  to  (he 
shorter  terminal  edge  of  the  fundamental  form,  'e  =  ,P,  «f=P„ 
and  a=,p,CD.     In  the  same  manner  as  above  we  also  obtain, 
a'  =  2,p,  00,  "e  =  2,P,  of  =  2,f'ix>  . 

The  descriptive  expression  for  the  crystal  is  therefore, 

OP.       QOP/.      OO/P.     'P.     2'p'OD.      2'>,00.     ^.     Pr      ,?,  »■       2^,  OD. 

2,P.   2>'Qo. 

For  the  determination  of  the  dimensiooa  of  the  crystal,  we  have 
the  following  angles  given  by  Rose : 

P :  i  (a  plane,  oop  ao,  replacing  the  acute  lateral  edges  parallel 
to  the  brachydiagonal)  =  85°  48'. 

T:  e=  117°  28°  T:  M=  120°  S*, 

P:o'=  133'' 13',  P.  r=110°57'. 

The  supplement  of  the  angle  T :  is,  62°  32',  is  the  angle  Y  for 
OD  P/.  By  subtracting  this  ancle  from  T:  Af,  we  find  the  angle  Y 
for  00  ;P  —  57°  58'  =  Y'.  The  supplement  of  P :  T,  69°  S*,  is 
the  angle  ^  in  oo  P/. 

TheangleP(OP):  Af(cD?oD)=C=86°4S'.  The  supplement 
of  the  angle  P:a'  =  46°  47',  is  the  ai^le  Z  in  2,l*'ii.  =  Z'. 

From  the  angles  X,  Y,  C,  we  find  the  angle  ^  at  the  centre 
equal  to  63°  45'.    And  since 

From  (J,  y,  and  180»—  C,  Ihe 


80]  MATHEMATICAL  CRYSTALLOGRAPHY. 

Since  ^  and  r  are  the  corresponding  angles  in  coordinate  he- 
miprisms,  we  find  by  the  formula,  §  89,  c,  a  =  88°  42'.    And  be- 
cause,   (r  +  r  +  a  =  18(P,(§89,  a,)  (r  =  180O  — (a +r)  =  32^  52'. 
Consequently,  as  6  :  c  : :  sin.  r  :  sin.  tf,  if  we  let  c,  the  half  of  the 
brachydiagonal,  equal  unity,  b  =  1-67. 

In  the  brachydiagonal  hemiprism,  we  have  given  the  angle 
2?  =  46°  47' ;  and  since  Y'  +  2?  +  C  =  180^,  (§  93,) 
Y' =  18(F  —  (2?  +  C)  =  47°  25^. 
Consequently,  from  the  proportion  sin.  ^  sin.  a :  sin.  ^sin.  fi : : 
2a :  6,  we  obtain,  a  =  0-866. 

If  desired,  the  angles  Aj  B,  and  7,  may  now  be  determined  by 
the  Napierian  theorem,  from  the  known  values  of  C,  «,  ^.  In  this 
manner  we  obtain, 

^  =  87°  (K,        Bz=z  116°  23',        r  =  86^  48^'. 
The  following  are  the  deduced  dimensions  of  the  crystal : 

a  :  6  :  c  : :  0-866  :  1-57  :  1, 
A  =  87°,     B  =  116°23^     C=  86^48', 
a  =  88°  42',    i8=1160  16',    7  =  86°  48^'. 


The  foregoing  treatise  on  Mathematical  Crystallography,  has 
been  necessarily  concise  :  too  much  so,  perhaps,  for  the  satisfaction 
of  the  thorough  student  of  science.  Still,  it  will  probably  be  fotmd 
sufficient  with  but  few,  if  any  exceptions,  for  all  the  calculations 
the  mineralogist  or  crystallographer  may  find  it  necessary  to  com- 
pute. For  a  more  complete  account  of  this  subject,  I  can  refer  to 
no  superior  work  than  that  by  Dr.  C.  F.  Naumcmn,  which  is  the 
basis  of  the  system  adopted.  It  contains  an  elaborate  development 
of  every  part  of  the  subject,  philosophically  and  perspicuously  ar- 
ranged. Its  author  has  deduced  not  merely  the  formulas  for  the 
interfacial  and  plane  angles,  but  also  those  for  the  superficial  and 
solid  contents  of  the  several  crystalline  forms ;  and,  moreover,  has 
given  the  corresponding  simplified  formulas  for  the  diflferent  rela- 
tive values  of  m  and  n.  The  nature  of  compound  crystals  has 
also  been  fully  considered,  and  their  respective  formulas  for  calcu- 
tion  determined ;  and  by  the  application  of  the  same  general  but 
simple  principles  of  analytical  geometry,  he  has  mathematically  in- 
vestigated the  laws  for  the  orthographic  projection  of  crystals,  and 
derived  formulas  for  the  accurate  construction  of  models. 

I  should  be  unjust  to  the  science,  and  to  one  of  its  most  illustri- 
ous cultivators,  should  I  close  this  subject  without  allusion  to  the 
original  investigations  of  M.  Mohs,  in  this  branch  of  mi^thematics. 
So  nearly  contemporaneous  were  the  crystallographic  labors  d 
Mohs  and  Weiss,  that  there  is  yet  some  doubt  as  to  prioritf. 
Their  names  will  ever  be  united — as  is  happily  expressed  b¥  ^ 
mann  in  the  dedication  of  his  work — as  the  "  Corf^ ' 
man  Crystallographersr 
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The  classification  of  Mohs,  which  has  been  adopted  in  the  pre- 
ceding part  of  this  treatise,  more  clearly  exhibits  the  affinities  of 
the  mineral  species,  than  any  arrangement  founded  on  a  less  gene- 
ral view  of  the  relations  of  the  species,  and  is  best  adapted  to  con- 
vey a  comprehensive,  systematic,  and  intelligible  idea  of  the  Sci- 
ence of  Mineralogy.  It  is,  however,  frequently  desirable,  especially 
with  the  chemist  and  metallurgist,  to  view  minerals  simply  in  their 
chemical  relations.  The  following  chemical  classification  of  the 
mineral  species  is  therefore  subjoined. 

Chemical  arrangements  may  be  of  two  kinds ;  1,  the  general  di- 
visions may  be  formed  by  associating  compounds,  containing  the 
same  electrchnegcUive  element ;  2,  these  divisions  may  depend  on 
the  electro-posUive  element. 

In  a  classification  of  the  first  kind,  in  which  the  various  mineral 
species  are  arranged  according  to  the  electro-negative  part  of  their 
constitution,  the  binary  compounds  would  be  distributed  into  two 
classes,  according  as  mey  form  acid  (electro-n^ative)  or  non-acid 
(electro-positive)  compounds,  with  oxygen,  chlorine,  iodine,  sul- 
phur, ice. ;  and  the  species,  produced  by  the  imion  of  individuals 
of  these  two  classes,  would  constitute  a  third  class  of  salts.  The 
subdivisions  of  these  classes  would  depend  on  the  particular  electro- 
negative element  in  the  composition  of  each  of  the  species.  Con- 
sequently, we  should  have  families  of  oxyds,  chlorids,  sulphurets, 
dec. ;  of  oxacids,  chloracids,  sulphacids,  &c. ;  of  oxysalts,  chloro- 
salts,  sulphosalts,  ice. 

The  second  method  of  classification  associates  all  species  con- 
taining the  same  electro-positive  element,  or  compound.  Thus  all 
the  compounds  of  a  particular  base,  as  potash,  copper,  iron,  &c.,  are 
collected  into  separate  families. 

Since  the  development  of  the  electrical  relations  of  the  elements 
and  their  compounds  by  Berzelius,  the  superiority  of  the  former  of 
these  methods  of  classmcation  has  been  very  generally  admitted, 
electro-negative  constituent  is,  in  general,  the  characterizing 
"^t.    Tlie  sulphurets  o{*&*  -  metals  are  far  more  closely 

I  oxyds,  sulphuiei  i,  of  the  same  metal.  Yet 
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this  is  not  invariably  true,  and  the  apparent  exceptions  to  it  as  a 
general  rule,  strongly  convince  us  of  the  futility  of  attempts  to  form 
a  natural  arrangement  of  the  mineral  species  upon  chemical  prin- 
ciples merely.  The  physical  characters  of  a  compound  rather  de- 
pend on  the  mutual  natures  of  the  elements,  than  on  the  peculiari- 
ties of  either  one.  Nitrate  of  lime  and  nitrate  of  magnesia  have 
close  resemblances,  which  appear  to  depend  on  the  nitric  acid 
(electro-ne^tive  part)  in  their  constitution.  With  sulphuric  acid, 
however,  tne  salts  of  lime  and  magnesia  are  wholly  unlike,  and  in 
the  case  of  the  salt  of  lime,  we  should  say,  that  the  lime  (electro- 
positive part)  was  here  the  characterizing  ingredient,  and  the  spe- 
cies appears  to  be  more  naturally  associated  with  carbonate  of  lime 
than  with  other  sulphates.  When  chemistry  has  so  far  advanced, 
that  the  relative  electro-negativity,  (if  I  may  so  call  it,)  or  electro- 
positivity,  of  the  several  elements,  is  fully  known,  and  when  we  arc 
accurately  acquainted  with  their  several  idiosyncrasies,  we  shall 
probably  be  able  to  construct  a  natural  arrangement  of  minerals  on 
chemical  principles. 

The  principles  of  isomorphism,  for  tlie  development  of  which 
we  are  indebted  principally  to  Mitscherlich,  have  made  new  dif- 
ficulties apparent  in  the  second  of  the  above  methods  of  classifica- 
tion. When  two  electro-positive  constituents  are  substituted  for 
one  another  in  a  compound,  without  changing  its  physical  charac- 
ters, it  is  evident  tliat  this  compound  belongs  equally  to  two  distinct 
families  in  this  classification.  Such  instances  are  not  infrequent. 
In  individuals  of  the  species  pyroxene,  the  magnesia  may  be  par- 
tially or  wholly  replaced  by  protoxyd  of  iron,  without  any  essen- 
tial cliaiige  in  the  external  characters.  Garnet  and  hornblende  have 
a  similarly  varying  constitution.  This  consideration  led  Berzelius 
originally  to  reject  the  electro-positive  for  the  electro-negative  ar- 
rangement. Later  discoveries  have  shown  that  in  a  similar  manner 
two  electro-negative  constituents  may  mutually  replace  one  another, 
thus  introducing  objections  also  to  the  latter  arrangement ;  though 
not  as  weighty,  since  the  instances  are  less  numerous. 

Although  the  electro-negative  arrangement  is  decidedly  prefera- 
ble for  an  exhibition  of  the  chemical  relations  of  the  species,  the 
electro-positive  has  its  advantages  in  another  point  of  view  :  it  sub- 
serves more  conveniently  the  purposes  of  the  metallurgist.  His 
pursuits  lead  him  to  an  investigation  of  minerals  witli  respect  to 
their  metallic  constituents,  for  which  object  he  would  naturally  as- 
sociate the  mineral  species  according  to  the  metal  in  tlieir  composi- 
tion. The  wants  of  the  latter  class  of  readers  have  been  considered 
of  paramount  importance  ;  and,  therefore,  in  order  to  sifford  a  con- 
venient table  of  reference  to  those  interested  in  the  metallic  consti- 
tution of  the  mineral  species,  at  the  same  time  that  a  chemical  view 
of  the  species  is  presented,  the  classification  founded  on  the  electro- 
positive constituent  is  here  adopted. 

To  facilitate  a  reference  to  the  description  of  the  species,  the 
number  of  th?  page  is  added,  on  which  each  is  described. 
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Class  I.    Non-metallic  elements,  and  their  compounds. 
Class  II.    Metallic  elements,  and  their  componnds. 


CLASS^  I.    NON-METALLIC  ELEMENTS,  AND  THEIR  COMPOUNDS. 


I.   NON-ACID  INDIVIDUALS. 


Genus  1.    Hydrogen. 
Bvdrogen,  185. 
rlospkureUed  androgen,  165. 
CarburetUd  Hifdrogen^  l(i6. 

Genus  3.    Nitrogen. 

NUrogen,  166. 
Atmospheric  Air,  166. 

Genus  3.    Sulphur. 
NaUve  Sulphur,  436. 


Genus  4.    Carbon. 

Diamond,  331. 
Anthracite,  443. 
Graphite,  443. 
Bituminous  Coal,  442. 
Bitumen,  441. 
Mineral  Caoutchouc,  440. 
Retinite,  440. 
Amber,  438. 
Scheererite,  439. 


Genus  1.    Hydrogen. 

Muriatic  Acid,  167. 
SulphureUed  Hifdrogtm^  166. 


Genus  3.    Sulphur. 

BuLpkurims  Acid,  167. 
StUpkwHc  Acid,  167. 

Genus  3.    Carbon. 
Carinmic  Acid,  166. 


II.   ACID  INDIVIDUALS. 

Genus  4.    Boron. 
Boracic  Add,  168. 

Genus  5.    Siliqum. 


auartz,  338. 
Opal,  344. 
obsidian,  345. 
Sphserulite,  346. 


CLASS  II.    METALUC  ELEMENTS,  AND  THEIR  COMPOUNDS. 


Genus  1.    Ammonia.* 

Sal  Ammoniac,  MuriaU  of  Ammonia,  175. 
Mascagnine,  SiUphaU  of  Ammonia,  174. 


Genus  2.    Potassium. 
NilraU  of  Piftask,  176. 


*  The  metallic  nature  of  one  of  the  constituents  of  ammonia  has  long  been  suf- 
pected,  though  it  is  not  yet  proved. 
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Qe!ccs  3.    Soonni. 


OUnber's  Salt,  SuipkaU  of  Soda,  Vt^. 
Thtenardite,  iUAyitrMJ  S^fkakt  of  Soda, 

113. 
Aphthitalite,  175. 
Nitrmte  of  Soda,  176. 
NalroD,  CarbamaU  of  Soda,  171. 
Trona,  SuquicariomaU  cf  Soda,  172. 
Oaj-Lossite,  Carbonate  of  Soda  and  Li 

171. 
Common  Salt,  CU&rid  of  Sodimm,  179. 
Boiax,  BiboraU  of  Soda,  169. 
OUnberite,  181. 
Polybalite,  181. 

Genus  4.    Barilm. 

Heavy  Spar,  Sulpkaie  of  Baryta,  903. 

Dreelite.203. 

Baryto-Calciie,  302. 

Witherite,  CarbonaU  of  Barfta,  903. 

Gmus  5.    SnunmuM. 

CelestiDe,  SulpkaU  of  StromtU,  901. 
Sirontianite,  Carbonate  of  StronOa,  900. 

Genus  6.    Caixium. 


Anhydrous  SulphaUofL.,  191. 


Gjmsum,  Sulphate  of  Lime,  190. 

Annydriie,  Anhydr 

Haidingerite,  190. 

Apatite,  Phosphate  of  Lime,  186. 

^titrate  of  Lime,  17b. 

Calcareous  Spar,  )    Carbonate  of  LAme, 

Arragonite,  )       193,  195. 

Dolomite,   Carbonate   of   Magnesia   and 

L.,  196. 
Ankerite,  Carbonate  of  Iron  and  L.,  197. 
Fluor  Spar,  Fluorid  of  Calcium,  185. 
Qismondine,  Sesquisilicate  of  Lime,  301. 
Tabular  Spar,  BisUicaU  of  Lime,  304. 
DathoUte,  Barosilicate  of  L.,  984. 
Dysclasiie,  973. 
Sphene,  360. 

Pnarmacolite,  Arsenate  of  Lime,  189. 
Roselite,  192. 
Tungstate  of  Lime,  208. 

Genus  7.    Magnesium. 

1.  Combinations  with  soluble  Acids. 


Boracite,  Bikoraie  of  Magnesia,  347. 
Wagnerite,  PAospho-fiuaU  of  M,  187. 

9.  Combinations  vith  Sihca, 

Chrysolite,  335. 
iNemaUte,  959. 
iTalc,  960. 
iKeroliie,  955. 
,;  Serpentine,  953. 
{Picrosmme,  958. 
iMeerachanm,  966. 
iNephrile,  987. 
SchiUer  Spar,  961. 
Bronzite,  ^65. 
■  Hypersthene,  966. 
jAnthophyllite,  319. 
PyraUolite,  956. 
Brncite,  348. 
Pyroxene,  305. 
BuckUndite,  306. 
Hornblende,  309. 
Cummingtonite,  319. 
MellUite,  309. 

Gents  8.    ALnavm. 

1.  iiiiMitiia  pure  or  hydraUd,  or  amdnwd 
with  Bases. 

Sapphire,  Pure  Alwmima,  399. 
Gibbsite,  HydraU  of  A.,  951. 
Diaspore,  Dikydruie  of  A.,  390. 
Spinel,  397. 
Automoliie,  398. 
Dysluite,  329. 
Sapphirine,  331. 


2.  Combined  leUh  solnbU  Acids. 

Solfatarite,  Sulphate  of  Alumina^  170. 
Websterite,  lyis-sulpkaU  of  A.,  450. 
Nativ'e  Alum,  Sulphate  of  Potash  and  i., 

169. 
Alum  Stone,  l&t. 
Magnesia  Alum,  Sulphate  of  M.  and  L, 

Ammonia  Ahun,    Sulph.   Amwunia  end 

A.,  170. 
Turquois,  TViphosphate  of  A.,  9S9. 
WavcUite,  Hvdrous  Diphosp^te  of  A.,  1^. 
Childrenitc.  188. 
Lazulite.  289. 
Blue  Spar,  290. 
Amblv?onite,  316. 

Fluelliie,  flut^nd  of  Aluminum.  184. 
jCryolite,  183. 


Native  Magnesia,  Hydrate  of  Magnesia, 

959. 
Epsom  Salt,  Sulphate  of  Magnesia,  174.     iMellile,  MtUaU  of  Alumina,  438 
Renssite,  174.  I 

NUraU  of  Magnesia,  176.  ^         .     ,^.  ^^SmpU  Hydrous  Silicates. 


Ma«iesiie,  CarbonaU  of  Mai^nesia.  K 
Hydromagnesite,  Hydrous    O 

M.,  199. 
Rhomb  Spar,  Carbonate  of 

nesia,  198. 
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Kollyrite,  250. 

4.  Compound  Hydrous  Silicates. 

Agalmatolite,  254. 
Tbomsonite,  269. 
EdiDgtonite,  269. 
Natrolite,  270. 
Mesotype,  271. 
Mesolite,  274. 
Scolccite,  271. 
Carpholite,  272. 
Laumonite,  277. 
Cbal>azite,  282. 
Levyne,  283. 
Analcime,  279. 
Gmelinite,  283. 
Stilbile,  268. 
Epistilbite,  273. 
Heqiandite,  267. 
Brewsterite,  274. 
Harmotome,  277. 
Phillipsite,  278.- 
Apophyllite,  276. 
Comptonite,  275. 

5.  Simple  Aitkydrous  Silicates. 

Andahisite,  Disilicate  of  ii.,  317. 
Bucholzite,  Anhydrous,  SU.  of  A.,  321. 
Kyanite,  Subsesquisilicaie  of  A.^  318. 

6.  Compound  Anhydrous  Silicates. 

Topaz,  Silico^/luaie  of  A.,  333. 

SodUdite,  280. 

Nepheline,  291. 

Idocrase.  350. 

Oamet,  351. 

Epidote,  313. 

Withamite,  315. 

Isopyre,  346. 

Bcapolite,  299. 

Geblenile,  301. 

Prebnite/286. 

lolite,  336. 

Staurotide,  355. 

Axinile,  337. 

Tannaline,  322. 

Fkblanite,  256. 

Lencite,  281. 

Elseoiite,  292. 

BAargarite,  262. 

Black  Mica,  262. 

Common  Mica,  263. 

Finite,  957.  ' 

Pericline,  296. 

Feldspar,  293. 

Albite,296. 

Ancnthite,  297. 

Libradorite,  292. 

Litxdbite,  298. 

flpodnmenc,  305. 


Petalite,  288. 

Gbmus  9.    Qlucovum. 

Pbenacite,  SilicaU  of  O.,  326. 
Euclase,  Silicate  of  Alumina  and  G.,  325. 
Beryl,  TVrsil.  Alumina  and  {?.,  324. 
Cbrysoberyl,  AluminaU  of  <?.,  396. 

Genus  10.    Zirconium. 

Zircon,  SilicaU  of  Zireonia,  353. 
Sillimanite,  SU.  Alumina  and  Z.,  390. 
iEscbynlte,  TVtonote  of  Cerium  and  Z.fi6S. 
Eudialyte,  355. 

Genus  11.    Yttrium. 

Xenotime,  PhosphaU  of  VUria,  907. 
Gadolinite,  367. 

Yttro-Colombite,  ColumbaUof  y<lria,370. 
Fergosonite,  369. 

Genus  12.    Cerium. 

Flucerine,  Flmrid  of  Cerium,  206. 
Subsesqniflnorid  of  Cerium,  906. 
Carbonate  of  Cerium,  906. 
Cerite,  SUicate  of  C,  906,  364. 
Thulite,  364. 
Microlite,  907. 
Yttroceriie,  907. 
Allanite,  366. 
Ortbite,  366. 


Pyrortbite,  366. 
Fyn 


rocblore,  362. 

Genus  13.    Thorium.  * 

Tborite,  366. 

Genus  14.    Tellurium. 

Native  Tellurium,  395. 

Herrerite,  CarbonaU  of  Nickel  and  r.,94a 

Genus  15.    Arsenic. 

Native  Arsenic,  396. 
Wbite  Arsenic,  Arsenous  Acid,  168. 
Realgar,  Sulphuret  of  A.,  434. 
Orpiment,  Sesquisul^urtt  of  A.,  434. 

Genus  16.    Antimony. 

Native  Antimony,  395. 
Wbite  Antimony,  Protaxyd  of  A..  209. 
Gray  Antimony,  Sesquisuiphur^  of  A.,  418. 
Red  Antimony,  430. 

Genus  17.    Moltbdjenum. 

Molybdenite,  Bisulphuret  of  M,,  495. 
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GE!crs  18.    TrTAXint. 

Amiase,  Proimfd  tf  T.,  361. 
Rmik,  Titanic  Acid,  356. 

Gonrs  19.    Iboh  . 

1.  PbiVj  0r  ctmkimed  with  Oxygen, 


Vanracite,  377. 
Newkirkite,  377. 

3.  Combined  with  Snlfkur  #r  Anemic. 

Bianganblende,  Smipkurei  •f  M.^4S9, 
Arsenid  •f  MKngaMtu,  404. 

3.  Cmttimed  witk  Adds. 


Diallogite,  CarbtmmU  •f  Af.,  915. 
Triplite,  PkospkaU  0/  Irm  mmd  JC,  916. 


Vtdive  Iran,  386. 

MMgaetic  Iroo  Ore,  383. 

Specular  Iroa  Ore,  Peroonfd  ef  /.,  381. 

Brown  Iron  Ore,  HfdreusPerfx.  0/ I.fl&f^,  Hetepozite,  316, 

~  "■  Hnraolite,  817. 

BianganeseSpar,  302,^ 

TroosUte.»^  ls<fe«to. 

Bustamite,  3(H,  '^ 

Iron  Pyrites,  Bismlpkuret  of  1,406. 
Blagnecic  Pyrites,  Suipkmrei  of  /.,  401. 
While  Iron  Prrite:?,  403. 
Mispickel,  401. 
Leacopyrite,  400. 


FnnUinite,  384. 
9.  Combined  vitA  Smlpkur  or  Arsenic. 


Helvin,348,  J 

Genus  21.    Zihc. 
1.  Combined  with  Oxfft 


3.  Combined  $riik  Oxygen  Acids. 

Copperas,  StUpkaU  of  Iron,  177. 
Botnrogen,  SmipkaU  of  iron  mmd  M..  180. 
White  Copperas,  Bisidfk.  Perox.  ofL,n8. 
Yellow  Copperas,  Sntik.  Perox.  of  /.,  178. 
ViTianite,  Vkospkaie  oj  Iran,  9W. 
Cacoxenite,  919. 
Triphyline,  919. 
Anglarite,  921. 

PvroMnaliie,  itij 

llisingerile,  378, 

Cron5ted!ile,^^2, 

Cnx'idolite.  .*J7H, 

YeDite,  37!>, 

Cuiumiii«^onite.  31*2, 

Arfwedsonite,  313, 

Cube  Ore,  Subxsqua rscnaU  of  /.,  217. 

Arsenate  of  Iron,  218. 

Scorodile,  DisarseniU  of  /.,  218. 

Chromic  Iron,  377. 

Wolfram,    TungsiaU  of  JHangawisc  ar.d 

Iron,  373. 
Columbite,  C-olumhaU  of  Iron,  370. 
Crichtoniie,  TStanaie  of  Iron,  381. 
Mohsite,  385. 
Polymigmite,  369. 


\  SUicnUs. 


Red  Zinc  Ore,  Oxyd  of  Mnngi 

Z.,  <55o. 


GCNVS  20.      MilNGANESC. 

1.  Cotnbimed  triiJk  Oaofgen. 

Hansmannite,  373. 

Braonite,  Amkifd.  Safmoof.  of  Af..  374. 
Manganter,  Undrmu  iSksfMX.  o/M.,  375. 
^^  '  —       #/M,37«. 


2.  Combimed  with  Snlpkmr  0r  StUmium. 

Blende,  Snlpkmrei  of  Zimc,  499. 
Riomte,  SeUnid  of  Zimc,  4». 

3.  Combined  vritk  Oxygen  Acids. 

White  Vitriol,  SulpkaU  of  Zinc,  179. 
Calamine,,  Carbonate  of  Zinc,  211. 
Willemite,   Anhydrous   Silicate  of  Zinc, 

212. 
Electi  ic  Calamine,  Hydrous  Sil.  of  Z,  212. 
Hopeite,  213, 

Genus  22.    Nickel. 

1.    Combined  leitA   Suipkur,    Arsenic,  or 
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^BUICAL  CLAfiBlFICATIOH. 


[sr 


3.  Camiimed  milA  Oxfgtn  Aeidt. 
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3.  Combiwed  kUA  CUornt. 
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C«pnioua 
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GEMiaSS.    Tin. 


Genl-sSG.    Copper. 
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per,  414. 
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id  of  Copper  407. 


lEiica 


t,4l3. 


3.  Comtined  fiiA  OUerime. 
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-  ■      8,340, 
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Pnlvbn'.ilc,  in. 
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Dnrk  Red  Silver  Ore,  431, 
Light  Red  Silver  Ore,  433. 
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il  Silv 


r,  AitiatiHid  of  S.,  396. 
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Telluric  8Uf«r,    BUtUmrid  p/  SUver, 

41& 
OnpUe  TeUnrinm,  416. 
Mdybdic  BIlTcr,  4ia 

Horn  8Uver,  CUmidtf  Bikm, SIS. 

GsNuiJIO.    Ubamim. 

PitebUclide,  S19L 

Johumlte,  fihi4^«lc  Y  J?.,  180.  ^ 

946. 
Unuiic  Ochre,  916. 


CHKMICAL  CLAMSnOATI^b 

GnmSO.    Pallabidm. 


NaUvc  PftUadium.  388. 
Selenpidladile,  AtaU  #/ P.,  88a 

QmoiSl.   Gold. 

NadTc  Gold,  989. 
AmoteUnrite,  990. 

Gtann99p    PLAiniini* 
Natire  Platimim,  987. 

Giiiui99.    iMnuM. 
Iridium,  988. 
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*  This  number  of  volume  zxxii.  appeared  too  late  for  an  insertion  of  this  spe- 
cies in  the  preceding  part  of  this  treatise.    The  following  are  its  characters : 

Primary  form :  an  obtuse  oblique  rhombic  prism ;  M :  M=95°  (common  goni- 
ometer,) F  :  MsbIOO^  1  Secondary  form :  the  primary  with  the  acute  lateral  edges 
deeply  truncated — M  :  e  (truncating  plane^  =137°  30^ ;  also  the  primary  with  the 
terminal  edges  replaced,  forming  a  four  siaed  pyramid  at  each  extremity  of  the  crys- 
tal. Surface  generally  not  very  smooth,  but  nearly  of  the  same  quality  on  the  oif- 
ferent  faces.  Cleavage  parallel  with  the  bases,  sometimes  distinct,  but  commonly 
uneven ;  parallel  with  the  longer  diagonal,  very  perfect. 

H.=4'5.  G.==»4'3— 4*6.  Lustre  vitreous  to  adamantine.  Streak  white.  Color 
hyacinth-red.    Transparent — translucent. 

According  to  the  analysis  of  Prof.  C.  XJ.  Shepard,  it  contains  Protozyd  of  Ceri- 
um 56 53,  Pbosphoric  Acid  86'66,  Zirconia  7*77,  Alumina  444,  Silica  3-33»98-73. 
It  is  mainlv  therefore  a  sesquiphosphate  of  the  protoxyd  of  cerium.  Alone  before  the 
blowpipe,  in  very  thin  fragments,  it  loses  its  red  color,  oecoming  pearl-gray,  with  a 
tinge  ofyellow,  and  fuses  with  great  difficulty  dn  the  edges,  into  a  transparent 
^lass.  With  borax,  in  minute  fragments,  it  turns  white,  and  gradually  dissolves, 
forming  a  globule  which  is  bright  yellowish-green  while  warm,  but  colorless  when 
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Vol..  I.— 1884. 

J.  W.  Webster:  Locality  of  Rabellite  and  Lepidolile  at  Paris,  Blaine,  p.  190. 

:  Chemical  examination  of  a  fragment  of  a  Meteor  which  fell  in  Maine, 

August,  1833,  and  of  Green  Feldmar  from  Beverly,  Bfiass.,  p.  386. 

:  New  localities  of  Mineral  in  Massachusetts— Zircon,  Oreen  Feldspar, 


Apatite,  Andalusite,  Spodomene,  Cleavelandite,  p.  599. 
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J.  W.  W. :  Notice  of  the  Mineralogy  of  Nova  Scotia,  and  of  several  new  localities 

of  American  Minerals,  p.  594. 

IHhrUhly  American  Journal  of  Geology  and  Natural  Science^  conducted  by  G.  W. 

Featherstonhaugh.  8vo.  l&l— 18£).  Philadelpkia. 
A  Description  of  a  Crystal  of  Native  Copper,  p.  318. 
Minerals  and  Metallic  Veins,  p.  481. 
Peter  A.  Browne :  On  the  Rocks  in  the  vicinity  of  Philadelphia,  p.  517. 

American  Philosophical  Transactions,  4to.    Philadelphia^  1771 — 

Vol.  VI.— 1809. 

Benjamin  Silliman  and  James  L.  Kingsley :  On  the  Meteoric  Stones  which  fell  in 
Connecticut,  December  10,  1807,  p.  £23. 

Vol.  I.— New  Series.^lSlS, 

Thomas  Cooper :  Analysis  of  the  Blue  Iron  Earth  of  New  Jersey,  p.  193. 

Vol.  II. — New  Series. — 1825. 

G.  Troost :  Description  and  Chemical  Analysis  of  the  Retinasphaltam,  discovered  at 
Cayje  Sable,  Mugothy  river,  Maryland,  p.  110. 

:  A  new  Crystalline  form  of  the  Yenite  of  Rhode  Island,  p.  478. 

Henry  Seybert :  Analyses  of  the  Chrysoberyls  of  Haddam  and  Brazil,  p.  116. 
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R.  M.  Canslin:  An  account  of  an  earthy  substance  found  near  the  Falls  of  Niagara, 

and  vulgarly  called  the  Spray  of  the  Falls,  together  with  some  accounts  of  the 

Falls,  p.  17. 


cold.    Pulverized,  it  is  very  slightly  acted  upon  by  aqua  regia.    A  small  quantity 

S laced  on  platinum  foil,  and  moistened  with  sulphuric  acid,  tinged  the  blowpipe 
ame  green. 

Obs.  Edwardsite  occurs  disseminated  through  Sillimanite,  in  gneiss,  at  the  falls 
of  the  Yantic,  in  Norwich,  Conn.,  where  it  is  associated  with  individuals  of  red 
feldsyar,  black  mica,  and  occasionally  small  crystals  of  blue  corundum. 
The  crystals  are  rarely  above  one  third  of  an  inch  in  length,  by  one  sixth  in 
fl  .7  A  "^^P  truncations  of  the  acute  lateral  edges,  impart  to  the  larger  prisms 
a  na  tened  appearance.  The  minute  crystals,  with  pyramidal  extremities,  exhibit 
but  imle  alteration  from  the  primary  prism.  The  terminations  of  the  larger  crys- 
^.^Ml  ,!Jf"«\'yj"^«™P»ete  ;occa.sionalljr  they  present  a  cross  cleavage,  in  which 
n  niUv.ci     i;^'  faces  arc  horizontally  sirfated.     The  angle  P  :  M  was  opined  from 

close  res^ml^u"'''  T^  • '  ^^"'''^*^''^^  ^"^^  ^s  an  approximation.    The  crystals  have  a 
Close  rescinr)lance  to  zircon.  ^ 

mZ-'t  X'"vVJ"n.r^'''f  ""^  •(''"'  *."^,'■"  '^«  '^enis  Spanialus,  Order  Barytinea,  and 
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183. 

fluat6e  siliceuse,  333. 

hydrate6  silicifdre,  950. 
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Red,  430. 
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Asphaltum,  441. 
Astasialus  phytogeneus,183. 
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Bismites  acicularis,  427. 

rectangulus,  426. 
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210. 

ochraceus,  210. 
Bismuth,  393. 

Acicular,  427. 

Arsenical,  210f 

Cupreous,  427. 

Native,  393. 

Oxyd  of,  210. 
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Bismuth,  Plombo-ciiprifer- 
0U8  sulphnret  of,  487. 

Silicate  of,  310. 

salfar6,  496. 

i(alflir6    plumbo-cupri- 
fdre,  4^. 

fulfar6  phimbo-ftrgen- 
tifdre,  394. 

Snlphuret  of,  496. 

TcDuric,  437. 
Bismuth-glance,  436,  437. 

blende,  810. 

cobalt  ore,  403. 

ochre,  310. 
.    silver,  394. 
Bismutbine,  436. 
Bismutam  Argenticnm,394. 

octahedran,  393. 
Bitter  spar,  196. 
Bitume,441. 
Bitamen,  441. 

commmiis,  441. 

flexile,  440. 

fragrans,  440. 
Biluminoses  holz,  443. 
Bituminous  coal,  443. 
Black  coal,  443. 

copper,  446. 

hematite,  374. 

iron-ore,  374. 

lead,  443. 

tellurium,  434. 
Black-jack,  439. 
Black  lead,  443. 
Blatterkohle,  443. 
Blatterzeolith,  367. 
Blattrich-strahiiger    stilbit, 

368. 
Blattiiger   anthophyllite, 

stilbitj  367. 

Schwartz  -braimstein, 
373. 
Blatter-tellur,  434. 
Blau-bleierz,  433. 
Blaue  eiseiierde,  390. 
Bleierde,  335. 
Bleifahlerz.  413. 
Blelgelb,  333. 
Bleiglanz,  432. 
Bleigummi,  330. 
Blei  Scheelsaures,  333. 
Blende,  429. 
Bloedice,  181. 

Blue   carbonate  of  copper, 
337. 

copper  ore,  237. 

malachite,  337. 

vitriol,  179. 
Blue  iron-earth,  330. 
Blue  iron-stone,  378. 
Blue  spar,  390. 
Blulstein,  381. 
Bog  iron  ore,  380. 


Bole,  963. 

Bologuian  apar,  303. 
Boltonite,  446. 
Boracic  acid,  168. 
Boracite,  347. 

Boracius  hemihedrus,  347. 
Borate  of  lime,  984. 
Borax,  169. 

obliqnos,  169. 
Bordiglione,  944. 
Borazit,  347. 
Botry(^en,  180. 
Botryolite,  984. 
Boulangerite,  431. 
Boumonite,413. 
Brannbleiers,  330. 
Brauneisenstein,  380. 
Braunite.  374. 
Braunkonle,  443. 
Braun-menakerz,  360. 
Braunstein,  Piemontischer, 
313. 

Grauer,  375. 

Schwarzer,  374. 
Brannsteinkiesel,  361. 
BreLslakite,  385. 
Breunnerite,  198. 
Brevicite,  385. 
Brewsterite,  374. 
Bright  white  cobalt,  403. 
Brittle  silver  ore,  417. 
Brochantite,  345. 
Brongniartin,  181. 
Bronzite,  365. 
Brookite,  361. 
Brown  iron  ore,  380. 

hematite,  380. 

clay,  380. 

coal,  441. 

ochre,380. 

spar,  313. 
Brucite,  348. 

Brythine-salt.  Hemi- pris- 
matic. 181. 
Bocholzite,  331. 
Bucklandite,  306. 
Bonter-kupferkies,  408. 
Buntkupfererz,  406. 
Bustamite,  304. 
Byssolith,  309. 

Cacholong,  344. 
Cacoxenite,  319. 
Caimgorum  stone,  841. 
Calamine,  211. 

Electric,  212. 
Calaite,  289. 
Calcareous  spar,  193. 

tufa,  193. 
Calcedony,  338. 
Caledonite,  235. 
Calcium,  Fluorid  of,  185. 
Calcius  decolorans,  197. 

Dolomsei,  196. 


Calcius  rhombicns,  195. 

rhombohedrns,  193. 
Callais,  989. 
Calomel,  NaUve,  949. 
Candite,  338. 
Canehl8tein.353. 
Cantalite,  388. 
Capillary  Pyrites,  410. 
Caoutchouc,  Mineral,  440. 
Carbonic  acid,  166. 
Carbunculus,  351. 

acrotomus,  349. 

decussatus,  856. 

dimetricus,  ^. 

dodecah^drns.  361. 

hemihedrus,  848. 

obliauus,  348. 

quaoratos,  353. 

rnombicas.  356. 

rhombohedrus,  856. 
Carburetted  hydrogen,  165. 
Camelian,  341. 
Carpholite,  373. 
Carphosiderite,  391. 
Cat's  eye,  338. 
Cawk,  303. 
Celestine,  301. 
Cellular  pyrites,  405. 
Cerasite,  W1, 
CERATINEA,  348. 
Ceratus  cubicus,  348. 
Cerine,  366. 
Cerite,  364. 

Cerite,  Titaniferous.  868. 
Ceritus  rhombicus,  364. 

rhombohedrus,  364. 
Cerium,  Carbonate  of,  306. 

Fluate  of,  305. 

oxyd6  silicifdre,  364. 

Silicate  of,  306,  364. 

Subsesquifluate  of,  306. 
Cerium  ore,  364, 365. 
Ceylanite,  337. 
Chabasie,  383. 
Chabasite,  383. 
Chabasin,  383. 
Chabazite,  383.  - 
Chalcedony,  336. 
CHALICINEA,  363. 
Chalk,  193. 
ChamoL^te,  383. 
Chaux  arseniatte,  189. 

borat6e  siliceose,  984. 

carbonat6e,  198. 

fluat6e,  185. 

phosphat^e,  186. 

sulfat^e,  190. 

anhydre,  191. 
Chenocoprolite,  919. 
Chessy  copper,  237. 
Chiastolite,  317. 
Childrenite,  188. 
Chlorid  of  Silver,  948. 
Chlorite,  960. 
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Chloro|>al,  SS3. 
Chlorophsite,  446. 
Chlorophane,  185. 
Chondrodite,  348. 
Christianiie,  297. 
Chromeisentein,  377. 
Chromic  iron,  377. 
Chrysobenrl,  396. 
Chrysocolla,  238. 
Chrysolite,  186, 335. 

Hemiprismatic,  348. 

Prismatic,  335. 
Chrysolithus  obiioaus,  336. 

rectangalns,  335. 
Chry8q>ra8e,  338. 
Chusite,  335. 
Cimiabar,  433. 
Cinnamon  stone,  351. 
Clasistvliis  acrotomns,  386. 
Ciausthalite,  433. 
Clay  iron  stone,  313. 
Cleavelandite,  296. 
Coal  Anthracite,  443. 

Cannel,  443. 

Bitominoos,  443. 

Black,  442. 

Blind,  443. 

Brown,  443. 

Common,  448. 

Glance,  443. 
Cobalt,  Arsenate  of,  334. 

arseniat6.  334. 

Arsenical,  403. 

Binarseniet  of,  402. 

Bright  white,  402. 

Diarsenate  of,  224. 

Earthy,  376. 

Glance,  402. 

Gray,  402. 

Radiated  while,  402. 

gris,  402. 

Red,  224. 

Silver-white,  402. 

Sulphate  of,  180. 

Sulpho-arseniet  of,  402. 

Sulphuret  of,  403. 

Terarsenid  of,  403. 

Tin-white,  402. 

oxid6  noir,  376. 

White,  402. 
CubaJtalu3  rubellus,  224. 
Cobalt-bleierz,  423. 
Cobalt  bloom,  224. 
Cobalt  bliithe,  224. 
Cobali-kies,  403. 
Cobaltine,40'2. 
Coball-mica,  224. 
Cobalt-mica,  Prismalic,224. 
Cobalt-ochre,  Red,  224. 
Cobalt  ore.  Bismuth,  403. 
Cobalt-pyrites,  398, 402, 403 
Cobaliic-galena,  423. 
Coccolite,  .305. 
Colophonite,  351. 


Colnmbite,  370. 
Colombos  Berzelii,  370. 

hemiquadratos,  369. 

rectaiM;iili]s,  370. 
Common  Salt,  173. 
Comptonite,  375. 
Condrodite,  348. 
Copper,  394. 

Arsenate  of,  341, 344. 

Antimonial.  415. 

Arsenical,  407. 

Arsenid  of,  407. 

Blue  Caibonale  of,  837. 

Black,  446. 

Bine,  414. 

Chlorid  of,  343. 

Disalphnret  of,  414. 

Hydix>-Carbonate     of. 

Earthy  blue,  8S7. 
Foliated    arsenate   oi, 

344. 
Gray,  411. 

Green  Carfoonate  of,337. 
Hydrous  phosphate  oi, 

Hydrous     diphosphate 

of.  343. 
Hydrous  subbisesquiar- 

senate  of,  340. 
Hexmuriate  of,  343. 
Lenticular,  341. 
Martial  arsenate  of,  218. 
Muriate  of,  243. 
Native,  394. 
Octahedral  arsenate  of, 

241. 
Oxydulated,  362. 
Phosphate  of,  241,  242. 
Prismatic  arsenate  of, 

242. 
Purple,  408. 
Pyntous,  408. 
Red  oxyd  of,  362. 
Rhomboidal     arsenate 

of,  244. 
Selenid  of  Silver  and, 

415. 
Silico-carbonate  of,  238. 
Sulphate  of,  179. 
Sulphuret  of,  414. 
Sulphuret  of  antimony 

and,  415. 
Sulphuret    of     silver 

and,  415. 
Variegated,  408. 
Velvet,  245. 
Vitreous,  414. 
Wood  arsenate  of,  243. 
Copperas,  177. 
Copper  black,  446. 
Copper  froth,  244. 
Copper  glance,  411—415. 
Copper  green,  238. 


Copper  mica,  844. 
Copper  nickel,  399. 
Copper  Ore,  Black,  446. 

Gray,  411. 

Lenticular,  341. 

Octahedral,  368. 

Velvet,  845. 

YeUow,  40a 
Copper  pyrites,  408. 

jLiver-colored,  406. 

YeUow,  40a 
Copper  schaum,  814. 
Coralinerz,  433. 
Cordierite,  336. 
Corindon,  389. 
Cork,  Rock,  309. 
Conieoas  lead,  886. 
Comndum<^399. 
Cotunnia,  827. 
Cotunnite,  837. 
Courzeranitej808. 
CoveUooite,  891. 
Crichtonite,384. 
Crightonite,  384. 
Cri^te,  358. 
Crocalite,  870. 
CrocidoUte,  378. 
Cronalus  acrotomus,  987. 

alliaceus,  331. 

amorphns,  339. 

Angleseanus,  888. 

diatomns,  835. 

flexilis,  838. 

hexagonus,  230. 

hyacinthus,  233. 

peritomu.s,  227. 

ponderosus,  233. 

pyramidalis,  332. 

quadratus,  226. 

resin iformis.  230. 

rhombicus,  225. 

rhomboideus,  235. 

rubeus,  234. 

speciosus,  230. 

Vanadicus,  232. 

Vesuvianus,  227. 

Vauquelini,  234. 
CronsledUte,  222. 
Cross  stone,  317. 
Crucite,  317. 
Cryalus  fiisilis,  183. 
Cryolite,  183. 
Cryone-haloide,  Prismatic, 

183. 
Cube  ore,  217. 
Cube  Spar,  191. 
Cubicilc,  191. 
Cubizit,  191,  279. 
Cuivre,  ferrifdre,  236. 

octa^dre  obtus,  241. 

carbonat6  bleu,  237. 
vert,  237. 

gris,  411. 

muriat6,  343. 
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Cuivr^jiiatif,  394. 

oxid6  rouge,  36^ 

oxiduU,  362. 

phosphat6,  S41, 843. 

Pjnriteax,  406. 

pyriteox  hepatique,406. 

speciforme,  414. 

seleni6  amntal,  415. 

sulfate,  179. 

sulfur^,  414. 

argentifHre,  415. 

velout^,  345. 
Cammingtonite,  313. 
Cupreous  anglesite,  335. 

manganeste,  375. 

sulphate  of  lead,  335. 

sulphato-carbonate     of 
lead,  335. 
Cupriferous  calamine,  344. 
Cuprum  octahedrum,  394. 
Cyauite,  318. 
Cymophane,  ^6. 
CjTpralus  acicolaris,  343. 

acrotomu?,  336. 

amorphus,  338. 

CGeruleus,  337. 

concentricus,  340. 

decrepitans,  344. 

dystomus,  343. 

exhalans,  343. 

foliaceus,  344. 

hemihedms,  341. 

rectangulus,  341. 

rhombohedrns,  339. 

speciosus,  339. 

vulgaris,  337. 
Cyprine,  350. 
Cyprites  cublcus,  411. 

dodecahedrus.  413. 

rectangulus,  413. 

rhombicus,  414. 

tetrahedrus,  411. 

Dacholite,  384. 
Datolite,  384. 
Davidsonite,  446. 
Davina,  391. 
Davjme,  391. 
Delphinite,  313. 
Demant,331. 
Demantspath,  339. 
Dendrachates,  343. 
Dermatin,  355. 
Devonite,  188. 
Deweylite,  353. 
Diagonal  scotine,  308. 
DiaUag,  Taikartiger,364. 
Diallage   fibro-laminaire 
m6talloide,  365. 

Green,  305. 

MetaUoidal,  364,  366. 
Diallogite,  315. 
Diamond,  331. 
Diaspore,  330. 


Dichroite,  336. 
Diopside,  305. 
Dioptase,  339. 
Diploite,  398. 
Dipyre,  399. 
Disthene,  318. 
Disthene-snar,  318—330. 
Dolomite,  196, 198. 
Dreelite,  303. 
Dyoxylitc,  338. 
I^rsclasite,  373. 
Dysluite,  339. 
Dystome  spar,  384. 

Earthy  cobalt,  376. 

manganese,  377. 
Edelite,  370. 
Edingtonite,  369. 
Edwardsite,  [103. 
E;^ran,  350. 
Eisenbluthe,  195. 
Eisenchrom,  377.  * 
Eisenerde,  Blaue,  330. 

Grune,  333. 
Eisenglanz,  381. 
Eisenkies,  406. 
Eisenkiesel.  338. 
Eisenopal.  j44. 
E«isenoxya,  381. 
Eisehozyd-hydrat,  380. 
Eisen  resin,  183. 
Eisspatb,  393. 
ElsBoUte,  393. 
Elasmites  hexagonus,  435. 

quadratus,  434. 

rhombicus,  435. 

rhomboideus,  435. 
Electric  calamine,  313. 
Electrum,  389. 
Emerald,  334,  335. 
Emerald  copper,  339.- 
Emerald-malachite,  339. 
Emeraude,  334. 
Emery,  339. 
Emmonite,  30O. 


Endellionite,  413. 
E^idote,  313. 

magneslDIre,  314. 

ENTOG^A,  183- 
EPIGiGA,  166. 

EpimeciuR  cyaneus,  318. 

dissiliens,  330. 

SiUimanianuR,  330. 

Bucholzianus,  331. 
Epistilbite,  373. 
Erdkobalt,  376. 
Ercinite,  377. 
Erinite,  340. 
Erlamite,  446. 
Esmarkite,  384. 
Essonite,  351. 
Etain  ozyd6,  363. 

sulfur 6,  411. 


Encairite,  415. 
Eukairite,  415. 
Euchlore-mica,  344,  346. 
Euchroite,  339. 
Euclase,  ^. 
Euclase-haloide,  189. 
Eudialyte,  355. 
Bupbotide,  388. 
Eudyalite,  355. 

Fahlerz,  411. 
Fahlunite,  358. 

Hard,  336. 
False  Topaz,  338. 
Faserzeolith,  370. 
Fassait,  305. 
Feather  zeolith,  370. 
Federerz,  431. 
Feld^r,  391—396. 

Common,  393. 

Labrador,  393. 
Feldstein,393. 
Felspar.  393. 
Fel4>Ath,  393. 

bleu,  390. 

tenace,  388. 

apjrre,  317. 

resinite,  345. 
Fer  arseniat6,  317. 

arsenical,  401. 

aznr6, 320. 

calcareo-siliceuz,  379. 

carbonate,  313. 

chromatd,  377. 

hydro-oxid6,  380. 

natif,  386. 

oligisle,  381. 

ozyd6,  380. 

ozydul6,  383. 

pho$phat6,  330. 

sulfat6, 177. 

sulfur^,  406. 

sulfur6  aciculaire  radi^ , 
405. 

blanc,  405. 

ferrif^re,  404. 

magnetique,  404. 
Fergusonite,  3^. 
Ferrotantalite,  373. 
Ferrum  octahedrum,  386. 
Fettstein,  393. 
FibroUte,  318. 
Fiorite,  344. 
Fischaugenstein,  376. 
Flexible  silver  ore,  435. 
Flexible  sulphuret  of   sil- 
ver, 4x5. 
Flint,  338. 
Flinty  slate,  341. 
Float  stone,  340. 
Flos  ferri,  195. 
Fluate  of  alumina,  184. 
Flucerine,  305. 
FluelUte,  184. 
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Flaellos  Childrenii,  186. 

bexagonns,  186. 

obUanas,  187. 

octanedrns,  185. 

pvramidalis,  184. 

rhombicus,  187. 
Fluor,  Fluor  Spar,  185. 
Fluor-haloidc,       185—187, 

218. 
Fluorid  of  Aluminum,  184. 

of  Calcium,  185. 
Forsterite,  334. 
Fowlerite,  303. 
Franklimte.384. 
Frugardjt,  350. 
Fuller's  Earth,  447. 

Gabbro,  388. 
Gadolinite,  367. 
Gsealum  columnare,  181. 

obliquum,  181. 
Gahnite,  328. 
Galena,  422. 

Cobaltic,  423. 
GALINEA,  411. 
Gansekothig-erz,  219. 
Garnet,  350—355. 

While,  281. 
GarneUblende,  429. 
Gay-Lussite,  171. 
Gediegen  blei,  393. 
G^iegen  eisen,  386. 
Gehlenite,  301. 
Gelbbleierz,  232. 
Gelbes  rauschgclb,  434 
Gibbsite,  251. 
Gismondine,  301. 
Glance  coal,  413. 
Glance  copper,  414. 
Glanzkohle,  443. 
Glanz  kobold,  402. 
Glaserz,  416. 
Glauberite,  18i. 
Glauber's  salt,  173. 
Glaubersalz,  173. 
Glaucolite,  301. 
Glimmer,  262.263. 
Gmelinite,  283. 
Gold,  Argentiferous,  389. 

Gediegen,  389. 

Hexahedral,  389. 

Native,  389. 
Goihite,  380. 
Grammatii,  .S09. 
Grammite,  304. 
Granat,  351.  \ 

Graphic  ^o\d,  416. 

icllnriurn,  116.  , 

Graphite,  443.  | 

Grauer  braimstein,  375.        I 
Grauspiess;?laserz,  418.        \ 
Grauspiessf^lanzerz,  11^. 
Gray  antimony,  418. 
Gray  copper  ore,  411. 


Gray  antimony,  Nickelllfer- 

ous,  996. 
Green  carbonate  of  copper, 
237. 

diallage,  305. 

earth,  260, 307. 

iron  earth,  233. 

malachite,  937. 

vitriol,  177. 
Greenlandite,  351. 
Grenat,  351. 
Grenatite,  355. 
Grossularite,  351. 
Grilnbleierz,  230. 
Grtine  eisenerde,  223. 
Gypsalas  Cobalticus,  192. 

fusilis,  192. 

rectan^us,  191. 

rhombicus,  190. 

rhomboideus,  190. 

stellatus,  189. 
Gyps.  Gypsum,  190. 

Anhydrous,  191. 
Gypsum-haloide,    Diato- 
mous,  190. 

Prismatic,  191. 

Prismatoidal,  190. 
Gyrasol,  344. 

Haarkies,  410. 
Habroneme-malachite,  236 

—243. 
Haematite,  374,  380,  381. 
Hffimachales,  343. 
Haidingerite,  190,  419. 
Hal-baryie,  200—203. 
Hallite,  450. 
HALINEA,  183. 
Halloylite,  250. 
Halloysite,  250. 
Hard  fahlunite,  336. 
Harmotome,  2T7. 
Halcheitine,  440. 
Hausmannite,  373. 
Hanyne,  280. 
Heavy  spar,  203. 
Hedyphane,  229. 
Heliotrope,  338. 
Helvin,  348. 
Hematite,  Black,  374. 

BroTi-n,  380. 

Red,  381. 
Hepatic  cinnabar,  433. 
Hepatite,  303. 
Herderite,  187. 
Herschellite,  292. 
Herrerite,  2-i6. 
Hetepozite,  216. 
Heulandite,  267. 
Hisingerite,  379. 
Hoganite,  270. 
Holmesite,  266. 
Honey  stone,  438. 
Honigstein,  438. 


Hopeite,  213. 
Hornblende,  300. 

Labradorische,  366. 
Homerz,  948. 
Horn  qnecksilber,  349. 
Horn  qaicksilyer,  349. 
Homsilber,  948. 
Horn  silTer^dld. 
Homstone,  386. 
HouiUe.  443. 
Humboldtine,  183. 
HumboldtiUte,  447. 
Humboldtite,  964. 
Humite,  349. 
HurauUte,  217. 
Hyacinth,  353. 
HYALINEA,  317. 
Hyalite,  344. 
Hyalosiderite,  336. 
Hjraius  acntaK,  337. 

Incolor,  336. 

ferrifems,  346. 

opalinns,  344. 

rhombohedrus,  338. 

sphspmlus,  346. 

Vulcani,  345. 
Hydrargyrite,  186. 
Hydrargyrum      dodecabe- 
drum,  393. 

fluidum,  393. 
Hydroboracite,  192. 
Hydrogen,  165. 

Carbu  retted,  165. 

Phosphuretted,  165. 

Sulphuretted,  166. 
Hydrolite,  283. 
Hydrolus  adhaerens,  251. 

argilliformis,  250. 

cerinus,  250. 

Gibbsianu5,  251. 

pyrosmicus,  251. 

tinctus,  252. 
Hydromagnesitc,  199. 
Hydrophanc,  344. 
Hydrous  anthophyllite,  447. 
Hypersthene,  266. 

HYPOGiEA,  438. 

laspachates,  343. 
Ice  Spar,  293. 
Ichihyophthalmite,  276. 
Idocrase,  350. 
Tdokras,  350. 
Igloite,  195. 
Ilmenite,  384. 
Ilvait,  379. 
Indianite,  297. 
Indicolite,  322. 
Irolite,  193. 
Iodic  Silver,  249. 
lolite,  336. 

Hydrous,  337. 
Iridium  bexagonum,  388. 

Rhombohedral,  388. 
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Iridosmkie,  388. 

Iron,  Araeoate  of,  817, 818. 

Arsenical,  401. 

Bisulphated,  178. 

BisQlphnrei  of,  405,406. 

Carbonate  of,  213,  215. 

Carburet  of,  443. 

Chromate  of,  377. 

Colambate  of,  370. 

Cuprous   Arsenate  of, 
218. 

Diphosphate  of,  921. 

Disilicate  of,  923. 

Hydrous  perozjd    of, 
380. 

Magnetic,  383. 

Native,  386. 

Octahedral,  383. 

Oxalate  of,  184. 

Oxydulated,  383. 

Phosphate  of,  220. 

Scheelate   of    manga- 
nese and,  373. 

Sesquisilicate  of,  379. 

SUicate  of,  229. 

Sparry,  213. 

Sjiecular,  381. 

Sulphate  of,  177. 

Sulphate  of  peroxyd  of, 
178. 

Sulpho-arsenite  of,  401. 

Bulphuret  of.  404. 

Tungstate  of,  373. 

Tungstate    of  manga- 
nese and,  373. 
Iron  earth,  Blue,  221. 

Qreen.293. 
Iron  flint,  338. 
Iron  foam,  381. 
Iron  froth.  Red,  381. 
Iron  mica.  Prismatic,  290. 
Iron  ore,  Arnllaceous,  382. 

Brown,  380. 

Diprismatic,  379. 

Dodecahedral,  384. 

Jaspery,  388. 

Magnetic,  383. 

Octahedral,  383. 

Prismatic,  380. 

Specular,  381. 
Iron  pyrites,  404 — 406. 

Magnetic,  404. 

White,  405. 
Iron  sinter,  217. 
Iron  stone,  Clay,  213,  380, 
382. 

Blue,  378. 
Iserine,  384. 
Isopyre,  346. 
Isopyric  quartz,  347. 
Ittnerite,  980. 

Jade,  common,  287. 
tenace,  288. 

App.— O 


Jade  Bephritiaue,  887. 
Jameson ite,  420. 
Jargon,  353. 
Jasper,  3^ 
Jaspery  iron  ore,  382. 
Jayet,  '442. 
Jeffersonite,  306. 
Jet,  442. 
Jobannite,  180. 
Johnite,  289. 
Jovius  quadratos,  363. 
Junkerite,  214. 
Jurinite,  361. 

Kakoxene,  219. 
Kalamit,  309. 
Kalzedon,  33a 
Kamkies,  405. 
Karstin,  964. 
Kaolin,  995. 
Karpholite,  972. 
KarphaMderite,  921. 
Karsteiiite,  191. 
Kerasite,  227. 
Kerolite,  255. 
Kieselpatb,  296. 
Kieselwismuth,  810. 
Killinite,  255. 
Kilkenny  Coal,  443. 
Knebelite,  448. 
Kobaltkies,  403. 
Kobalt-Rlanz,  402. 
Kochsalz,  Naturlich,  178. 
Kohlenblende,  443. 
Kokkolit,  305. 
Koilyrite,  251. 
Kolophonite,  351. 
Koreite,  254. 
Korund,  329. 
Koupbolite,  286. 
Kouphone  Spar,  266—283. 
Kreuzstein,  SP77. 
Krisotith,  335. 
Krisoberyl,  326. 
Krokidolite,  378. 
Kupaphriie,  244. 
Kupfer,  Qediegen,  394. 

Kohlensaures,  237. 
Kupferglanz,  414. 
Kupferglas,  414. 
Kupferglimmer,  244. 
Kupferindig,  414. 
Kupferkies,  408. 

Bunter,  408. 
Kupfer-mangan,  375. 
Kupfer-nickel,  ^99. 
Kupfersammterz,  245. 
Kupferschaum,  244. 
Kupferschwartz,  446. 
Kyaniie,  318. 

Labradorite,  292. 
Labrador  feldspar,  292. 
schUler  spar,  264, 266. 


Labradorische  hornblende, 

266. 
Lapis-lazuli,  280. 
Lapis  ollaris,  861. 
Lardite,  254. 
Lasionite,  188. 
Latrobite,  298. 
Laumoniie,  977. 
Laumontite,  277. 
Lazulite,  989. 
Lazulns  amorphus,  980. 

rhombicos,  989. 

triclinatus,  990. 
Lead,  393. 

Arsenate  of,  931. 

Bitelluret  of,  484^ 

Blue,  429. 

Carbonate  of  895. 

Chlorid  of,  297. 

Chromate  of,  233. 

Chloro-carbonate  of, 
2S6. 

Cupreous  chromate  of, 
S»4.  [835. 

Cupreous  sulphate  of^ 

Cupreous  sulpnato-car- 
bonate  of,  235. 

Dichlorid  of,  227. 

Molybdate  of,  238. 

Murio-carbonateof,296. 

Native,  393. 

Phoetphate  of,  830. 

Rhomboidal  carbonate 
of,  987. 

Seleniet  of,  493. 

Seleniuret  of,  438. 

Sexaluminate  of,  230. 

Subsesquichromate  ot^ 
834. 

Sulphate  of,  828. 

Sulphato-carbonate  of, 

S  ulphato-tricarbonate 
of,  227. 

Sulphuret  of,  422. 

Tungstate  of,  233. 

Vanadate  of,  232. 

While,  225. 
Lead-barvte,  225—235. 
Lead  and  cobalt,  selenid  of, 
424.  [424. 

Lead  and  cc^per,  selenid  of 
Lead  and  mercury,  selenid 

of,  424. 
Lead  glance.  422,  423. 
Leadhillite,i287. 
Lead  ore,  Red,  233. 

White,  225. 

Yellow,  238. 
Lead  vitriol,  228. 
Leberkies,  404,  406. 
Ledererite,  284. ' 
Leelite,  293. 
Lemanke,  293. 
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Lenzenite,  250. 
Lepidolite,263. 
Lieucite,  281. 
Lieacopyrite,  400. 
Leo  ruber,  418. 
Lieuzit,  281. 
Lievyne,  283. 
Libeihenite,  242. 
Lierrite,  379. 
Lignite,  442. 
Ligurile,  336. 
Limbelite,  335. 
Lime,  Arsenate  of,  189. 

Bi$ilicateof.304. 

Borate  of,  2b4. 

Borosilicate  of,  284. 

Carbonate  of,  193,  195. 

Fluate  of,  185. 

Nitrate  of,  176. 

Phosphate  of,  186. 

Sesquisilicate  of,  301. 

Sulphate  of,  190. 

TuDgstateof,206. 
Lime  and  Soda,  Carbonate 

of,  198. 
Lime-haloide,  193—198. 
Limestone,  Magne&ian,  196. 
Linsenerz,  241. 
Linsenkupfer,  241. 
Liquor  aetemalis,  392. 
Liroconite,  241. 
Lirocone-maiachite,    217, 

241. 
Litheospore,  203. 
Loboii,350. 
Lomonit,  277. 
Lotalite,  309. 
AvyK»v(noVy  324,  438. 
Lunitcs  Auiicus,416. 

Cupricus,  415. 

dodecahedrus,  416. 

Molybdicus,  418. 

peritomus,  418. 

rhombohedrus,  417. 

rhombicus  417. 

Selenicus,415. 

Teiluricus,  416. 
Lupus  melallorum,  418. 
Lycites  acrotomus,  419. 

alliaccus,  420. 

Berthieri,  419. 

diatomus,  418. 

Zinkeni,  419. 
Lydian  stone,  341. 
Lyncurion,  438. 
Lythrodes,  292. 

Made,  317. 
Maclurite,  348. 
Magnesia,  anhydrous   sili- 
cate of,  3'35. 

Borate  of.  347. 

Carbonate  of,  198,  199. 

Fluophosphate,  187. 


INDEX. 

Magnesia,  Flnosilicaie  oi; 
348. 

Hydrate  of,  250. 

Hydro  -  carbonate    of, 
199. 

Hydrous  bisilicaie  of, 
258,264. 

Hydrous  calcareo-bibo- 
rate  of,  192. 

Hydrous  sesquisilicate 
of,  253. 

Hydrous  silicate  of,  256. 

Native,  259. 

Nitrate  of,  176. 

Silicious-hydiate     of, 
259. 

Sulphate  of,  174. 

Tersilicate  of,  256. 
Magnesia  and  Iron,  carbon- 
ate of,  198. 
Magnesialus  dbrosus,  198. 

pulYereus,  199. 

rhombohedrus,  198. 
Magnesian  limestone,  196. 
31agn£sie  hydrat^e,  250. 

hydrat6e  siliceuse,  259. 

borat6e,  347, 

sulfat^e,  174. 
Magnesite,  198,  256. 

Amianthoid,  259. 
Magnetic  Pjrrites,  404. 
Magneteisenstein,  383. 
Ma&Tietkies,  404. 
Malacolithe,  305. 
Malachite,  Blue,  237. 

Green,  237. 
Mangan,  Kohlensaures,215. 
Manganblende,  429. 

Schwartz,  429. 
Manganese,  Anhydrous  Bin- 
oxyd  of,  370. 

Anhydrous    sesquozyd 
of,  374. 

Arsenid  of,  404. 

Arseniuret  of,  404. 

Carbonate  of,  215. 

Compact  grayoiyd  of, 
374. 

Cupreous,  375. 

Earthy,  377. 

Gray,  375. 

Gray  oxyd  of,  375,  376. 

Hydrous  sesquoxyd  of. 
385. 

Red  oxyd  of,  373. 

Silicate  of,  302,  303. 

Sulphuret  of,  429. 
Manganese  carbonat^e,  215. 

oxid6  hydrate,  373. 

oxid6  hydrate  concre- 
tionne6, 374. 

oxidfe,  375. 

sulfur6,  429. 
Manganese  ore,  373—375. 


Manganese  BptLTjW. 
Manganglanz,  499. 
Manganspath,  302. 
Manganite,  375. 
Manganos  acrotonros,  373. 

CobaltifemSjSTSL 

Capriferos,  375. 

iniormis,  374. 

peritomus,  374. 

prismaXiciis,  376. 

rhombicus,  37S. 

terrenus,  STJ. 
Marantalus  cnbicii8,817. 

decrepitans,  215. 

Dufrencsi,  216. 

fusdUs,  217. 

quadratus,  216. 

rnombicus,  215. 

rhombohednis,  213. 
Marble,  193. 
Marcasite,40l,  406. 
Marekanite,  346. 
Margarite,  262. 
Mai^aritU8Magiiedciis;969. 

saponaceus,  260. 
Mar],  193. 
Marmolite,  253. 
Mascagnine,  174. 
Maskagnin,  174. 
Meerscnaum,  256. 
Meionite,  299. 
Melane-mica,  Rhombobe- 

dral,222. 
Melane-ore,  366,  367. 
Melanite.  351. 
Melanocnroite,  234. 
Melanophsens    acicnlaris, 

flammans,  366. 

Laugieri,  3G8. 

Mengianus,  368. 

obliouus,  367. 

quadratus,  368. 

rectan?ulu5,  369. 

Thoriferus,  366. 

triclinatus,  365. 
Melichrone-resin,  438. 
Mellilite,  302, 438. 
Mellite,  438. 
Menaccaniie,  384. 
Menachine-ore,  Brown, 360. 

Yellow,  360. 
Menacherz,  Braun,  360. 

Gelb,  360. 
Menilite,  344. 
Mercure  argentif,  392. 

natif,  392. 

sulfur^,  433. 
Mercury,  Dichlorid  of,  249. 

Native,  392. 

Muriate  of,  249. 

Sulphuret  of,  433. 
Mesole,  274. 
Mesolite,  271, 274. 
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Mesotype,  969,  270,  371. 

6poini6e,  376. 
METALLINEA,  386. 
Meteoreisen,  386. 
Meteoric  iron,  386. 
Miaigyrite,  4oi. 
Mica,  363,  363. 

bexagona,  363. 

margarina,  363. 

obliqua,  363. 
Micarelle,  357. 
Micaceous  iron  ore,  383. 
MicroUte,  307. 
Mimetene,  331. 
Mineral  caoutchouc,  440. 

resin,  438, 441. 

oil,  441. 

pitch,  441. 
Minium,  335,  433. 
Mispickel,  401. 
Mohsite,  385. 
Molybdanglanz,  435. 
Molybdan  silber,  418. 
Molybdate  of  lead,  333. 
Molybdena,  4S&. 

Sulphuret  of,  435. 

glance,  435. 

silver,  418. 
Molybddne  sulfur6, 435. 
Molybdenite,  435. 
Molybdic  silver,  418. 
Monazite,  448. 
Monticellite,  386. 
Moonstone,  393. 
Moroxile,  186. 
Mountain  green,  337. 

leather,  309. 
Muller's  glass,  344. 
Mullicite,  331. 
Mundic,  406. 
Muriatic  acid,  167. 
Murchisonite,  393. 
Muriacite,  191. 
Muriazit,  191. 
Muscovy  glass,  364. 

Nacrite,  260. 
Nadelerz,  437. 
Nagyager-erz,  434. 
Naphtha,  441. 
Naphthaline,  resinous,  439. 
Napoleonite,  393. 
NaUve  Calomel,  349. 

Magnesia,  359. 
Natrolite,  370. 
Natron,  171. 

efflorescens,  171. 

Gkiy-Lussianum,  171. 

permanens,  173. 
Necronite,  393. 
Needle-spar,  195. 
Needlesione,  271. 
Needle  Zeolite,  369,  370. 
Nefelina,  391. 


Nemalite,  359. 
Nematus  gracilis,  959. 

scopiformis,  359. 

rectangulus,  358. 
Nepheline,  391. 
Nephrite,  387. 
Nephrit-Spar,     Prismatic, 
388. 

Uncleavable,  387. 
Nephrus  amorphus,  387. 

peritomus,  388. 
Newkirkite,  377. 
Niccalus  Herreri,  346. 

prasinus,  345. 
Nickel  Antimonial,  399. 

Arsenical,  399. 

Arsenate  of,  345. 

Binarseniet  of,  399. 

Copper,  399. 

NaUve,  410. 

Sulpbo-arsenide  of,  400. 

Sulpburet  of,  410. 

White,  399. 
Nickel  glance,  400. 

green,  34&. 

pyrites,  399. 

stibine,  398. 
Nickeliferous  gray  antimo- 
ny, 398. 
Nigrine,  358. 
Nitrate  of  lime,  176. 

of  magnesia,  176. 

of  soda,  176. 

of  potash,  176. 
Nitre,  176. 
Nitrogen,  166. 
Nitnim,  176. 

rhombicum,  176. 

rhombohedrum,  176. 
Nontronite,  334. 
Nosian,  380. 
Nuttallite,  300. 

Obsidian,  345. 
Ochroite,  364. 
Octahedrite,  361. 
Ochrery  iron  ore,  380. 
CBrstedite,  368. 
Oil,  Mineral,  441. 
Oisanite,  361. 
Okenite,  373. 
Olive  malachit,  343. 
Oil,  Genesee  or  Seneca,  441. 
Olivenerz,  343. 
Olivenite,  343. 

Acicular,  343. 

Hezahedral,  317. 

Prismatic,  341. 

Radiated  acicular,  336. 
OUvJne,  335. 
Omphazit,  305. 
Oolite,  193. 
Onegite,  380. 
Onyx,  341. 


Opal,  344. 

Opal  jasper,  344. 

Ophite,  ^. 

Ophitis,353. 

Ophitis  communis,  953. 

figularis,  354. 

r«iiformis,  955. 
Ornatif,389. 
Oriental  Topaz,  399. 

amethyst,  399. 

ruby,  329. 
Orthite,  366. 
Osmelite,  359. 
OSMERINEA,  950. 
Ostranite,  356. 
Otrelite,  964. 
OstreocoUa,  193. 
Ouwarowite,  353. 
Oxahverite,  976. 
Oxalate  of  iron,  183. 
Ozokerite,  441. 

Paederos,  344. 
Pagodite,  954. 
Palladium,  Native,  386. 
Palladiimi  octahedrum,388. 

rhombicum,  388. 
Parachrose-baryte,  913,915. 
Paranthine,  999. 
Pargasite,  309. 
Paulit,  966. 
Pea  stone,  193. 
Pearl-kerate,  948,  949. 
Pearl-mica,  Rhombohedral, 

363. 
Pearl  sinter,  344. 
Pearlspar,  196. 
Pearlstone,  345. 
Pecherz,  372. 
Pechkohle,  443. 
Pechstein,  345. 
Pechuran,  379. 
Pectolite,  385. 
Pegmatite,393. 
PektoUte.  385. 
Peliom,  336. 
Pelokonite,  448.  ^ 

Pentaklasit,  305. 
Pericline.  996. 
Peridot,  335. 
Periklin,  996. 
Perlglimmer,  969. 
Perlstein,  345. 
Petaline    spar.    Prismatic 

988. 
Petalite,  988. 
Petalus  rhombicus,  988. 
Petroleum,  441. 
Petrosilex  rtoinite,  345. 
Pharmacolite,  189. 
Pharmakosiderit,  917,  944. 
Phenacite,  396. 
Phenakite,  396. 
PhiUipsite,  978. 
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Plkolerite,  350.  1  Polymigiiile,  3». 

PhosfOioriie,  186.  PoljsphKrite,  2K. 

Pho^harcaed     Hjdrosoi,  PixnakUie,  285. 


165. 
Pholinte,  215, 302. 
PkrUinios 

'  mciallinas,  2G6. 
Schilleri,  264. 
S«3rbercuiios,  206. 
PhTsalite,  333. 
Picnit,  333. 


Poutone,  200. 
Potash,  Nitnte  of;  176. 
Poonxa,  109. 


Prehnite,  286. 


iPrusBiui  bhie,  Naii¥e,220. 
PseiidoiBilMlut,2ll. 


Picnlam  deliqnescens,  176.  Psilomelaiiite,  374. 


GUaberinm,  173. 
octabedmm,  175. 
Rntssii,  174. 
rbombicaia,  174. 
tenellmn,  176. 
Thenardianwiii,  173. 
yesoTianam.  175. 
Tolcaniciim.  174. 
Picrolite,  (see  Serpentiiie,) 


Picropkjinnaoolite,  189. 


Pierre  ^rasse,  292. 
PiemootisGber    bramistein, 

313. 
PimeUte,  44a 
Pinite,  257. 
Pirenait,  351. 
Pirop,  351. 
Pisolite,  193. 
Pistaciie,  313. 
Pistazii,  313. 
Pitchblende.  372. 
Piichcoal,  44*2. 
Piichstone.  345. 
PITTINEA,  438. 
Pla>ma,  341. 
Plaiinum  cubicum.  387. 

Hexahedral,  3d7. 

Native,  387.  I 

Pleonasie,  3*27. 
Plomb  carbonate,  225. 

chromate,  2S3. 

molvbdai^,232. 

nati'f,  393. 

phosphate,  230. 

selcuiure,  423. 

.sulfate,  22S. 

siilfure,  122. 

tunsjslale.  23;^. 
Plomb'^oinme,  230. 
Plumbago,  413. 

.<;criptoria.-113. 
Plumbic  ochre.  236. 
riumbiies  cobalticiw,  423. 

cubicus,  422. 

Seleniciis,  423. 
Pliimbo-:^uminite,  230. 
Phimbo-resinite,  230. 
Plumbum  ociahedrum,  393. 
Polvba>i!e,  417. 
Polvhaliie,  181. 


Pomice,  315. 
Purple  copper,  408. 
Pycnite,  203. 
PrraUol^256. 
PrrargiUite,251. 
IHreiiaite,  351. 
PyrgoiD,  305. 
Ptrites,  aUiacens,  407. 

c^iUaris,  410. 

ciUMciis,  406. 

embnceiis,  408. 

hexagonos,  404. 

prramidaUs  408. 

rSombicos,  405. 
Prriies,  Capillary,  410. 

Cellular,  405. 

Cockscomb,  405. 

Co^Jer,  408. 

Hepatic,  405. 

IroD,  406. 

Magnetic,  401. 

Radiated,  ASSb. 

Spear,  405. 

Tin,  411. 

Variegated,  408. 

White  iron,  405. 
PYRITIXEA,  398. 
Pvrophvlliie,449. 
P}-rochIore,  362. 
iPyrodmalii,  222. 
Pvromorphite.  230. 
Pyrope,  351. 
IPvrophysalite,  333. 
jPVrorthile,  366. 
jPyrosiderite,  380. 
^Pyrosmalite,  222. 
'Pyrosmalile-mica,  Hexago- 
nal, 222. 
Tyrolusiie,376. 
Pyroxene,  305. 


iduariz,  338. 

Aventurine,  338. 
Empvrodox,  345. 
Fusible,  345. 
Indivisible,  345. 
Isopyric,  347. 
Milk,  338. 
Prismatic,  336. 
Rhombohedrr.l,  338. 
Rose,  338. 
Spongiform,  338. 


Ctuartz  neetiqae,  341. 
Ctnaitz  h3ralin  concietioim^, 
344. 
resinite,  344. 
Ctuartz,  Uncieayable,  344. 
Ctaecksilber,  Grediegen,  393. 
Ctaecksilber-bomerz,  S^. 
Ctnecksilber-lebererz,  433. 
auicksilver,  NaUve,  392. 
CtaicksilFer  liver  ore,  433. 
Ctnincite,  257. 

Radelerz,  412. 
Radiated  celesdne,  208. 

pyrites,  405. 
Rapbilite,  449. 
Ratoffkiu,  185. 
Rauschffelb,  Gelbes,  434. 

Rothes,  434. 
Razoiunufl^kin,  198. 
Realgar,  434. 
RedantiiiioDV,430. 
cobalt,  ^. 

Prismatic,  224. 
iron-vitriol,  180. 
iron-ore,  %1. 
lead-ore,  233. 
orpiment,  484. 
zinc  ore,  358. 
ozjd  of  zinc,  358. 
sUrer  ore,  431,  4^. 
vitriol,  180. 
ochre,  381. 
Reddle,  382. 
Rensseiaeriie,  449. 
Resigallum,  434. 
Rei^siie,  174. 
Retinasphalt,  438. 
Retinalile,  449. 
Reiinite,  440. 
Reussiie,  174. 
Rha?tizii.  318. 
RHEUTINEA,  165. 
Rhodizile,  348. 
Rhodochrosiie,  215. 
Rhodonite,  215,  302. 
Rhomb-spar,  197,  198. 
jRioniie,  428. 
[Rock-cork,  310. 
;         crystal,  338. 
I        miik.  193. 
i        salt,  172. 

'Rock-salt,  Hexahedral,  172. 
Rohe  wand,  197. 
Romanzovit,  351. 
Rose  quartz,  338. 
Raselite,  192. 
Rotheisen.stein,  381. 
Rothes  rausch?elb,  434. 
Roihgiltigerz,431. 
Rothkupfererz,  362. 
Roihspiesglaserz,  430. 
Rubella  florida,  432. 
obliqua,  431. 
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Rubella  peritoma,  433. 

rhombohedra.  431. 

rhomboidea,430. 
Rabellite,  323. 
Rubicelle,  387. 
Rubinglimmer,  380. 
Ruby,  327. 

Spinel,  337. 

Balas,  327. 

Almandine,  327. 

Oriental,  329. 
Ruby-blende,  431--433. 
Ruby  silver,  431, 432. 
Ruby  sulphur,  434. 
RuUle,  358. 
Rutilus  firookianus,  361. 

Brucii,  358. 

dystomus,  362. 

octahedrus,  362. 

obliquus,  3i60. 

pyramidalis,  361. 

quadralus,  358. 
Ryakouite,  293. 

Sagenite,  358. 
Sahlite,  305. 
Sal  ammoniac,  175. 
Sal  cubiciun,  172. 

gemmae,  172. 
Salamstein,  329. 
Salmiak,  175. 
Salt,  Common,  172. 

Epsom,  174. 

Glauber,  173. 
Saltpeter,  176. 
Sandaraca,  434. 
Sappar,  318. 
Sapphir,  Sapphire,  329. 

d'eau,  ^. 
Sapphirine,  331. 
Sapphirus  eutoma,  328. 

infusilis,  329. 

octahedra,  327. 

rectangula,  326. 

rhombohedra,  329. 
Sarcolite,  279,  283. 
Sard,  341. 
Sardonyx,  341. 
Sassolin,  168. 
Saussurite,  288. 
Scapolite,  299. 
SCAPTINEA,  358. 
Scarbrbite,  251. 
Schabasit,282. 
Schaalstein,  304. 
Scheelin  calcaire,  208. 

ferrugin6, 373. 
Scheelite,  208. 
Scheelium-ore,  Pyramidal, 
208. 

Prismatic,  373. 
Scheelius  Dvramidalis,  208 
Sch  ^lei,  233. 

Sc 


SchlUer-spar,  264,  265,  309, 

Schillerspath,  264, 265. 
Schillerstein,  264. 
Schmelzstein,  299. 
Schmirgel,  WB, 
Schorl,322. 

Schorlartigerberil,  333. 
Schoilite,  333. 
Schorlous  beryl,  333. 
Schrifterz,  416. 
Schrift-tellur,  416. 
Schwarzer  erdcobalt,  376. 

Fasriger,  374. 

Dichter,  374. 
Schwarzmanganene,  374. 

Dichtes,  374. 
Sckwaizeisensteiou  374. 
Schwarzerz,  411, 499. 
Schwarzgiltigerz,  411.  418. 
Scbwarzspiesglaserz,  412. 
Schwefel.  Natnrlicher,  436. 
Schwefelkies,    Gemeiner, 

406. 
Schwefelnickel,  410. 
Scolecite,  271. 
Scolezite,271. 

Anhydrous,  445. 
Scorodite,  218. 
Scorza,  313. 
Sea  foam,  ^6. 
Selenblei,  423. 
Selenite,  190. 

Seleniuret  of  silver  and  cop- 
per, 415. 
Semi-opal,  338. 
Serpentine,  253. 
Severite,  250. 
Seybertite,  266. 
Sideroschisolite,  223. 
Siderus  acrotomus,  384. 

Chromicus,  377. 

fibrosus,  378. 

baematicust,  380. 

Hisirigeri,  379. 

Mohsianus,  385. 

rhombicus,  379. 

rhombohedrus,  381. 

octahedrus,  383. 

Zinciferus,  384. 
Silberglanz,  416. 
Silber-kupferglanz,  415. 
Silber-hornerz,  248. 
Silber-spiessglanz,  396. 
Silex,  338. 
Silice  fluatee  alumineuse, 

333. 
Silicious  sdnter,  344. 
Sillimanite,  320. 
Silver,  Antimonial,  396. 

Sulphuret  of,  418. 

Arsenical,  398. 

Bisulpho  -  antimoniate 
of,  431. 


Silver,  Bismnthic,  SM. 
Bitellurec  of,  416. 
BritUe  Tolpkuret  of,417. 
Black,  41%  431. 
Chlorid  of,  248. 
Cupreous  snlphorec  of, 

Fleiible  sulphuret  of, 
415. 

Horn,  248. 

Iodic,  249.  % 

,    Muriate  of,  248. 

Naave,  391. 

Red,  m,  432. 

Sulpho-cuprlte  of,  415. 

Sulphuret  of.  416. 

TeUuric,  416. 

yitreoua»416. 
Silver  and  antimony,  sul- 
phuret of,  418. 
Silver  and  c<niper,  seleni- 
uret of,  415. 

sulphuret  of,  415. 
Silver  glance.  Brittle,  417. 
Silver-ore,  Brittle,  417. 

Flexible,  425. 
Sinter,  Siliceous,  344. 
Skapolith,  299. 
Skofezite,  271. 
Skorodite,  218. 
Slate-spar,  193. 
Smaltine,  402. 
Smaragd,  324. 
Smaragdite,  309. 
Smoky  quartz,  338. 
Soapstone,  260. 
Sodaite.  292. 
Soda,  biborate  of,  169. 

Carbonate  of,  171. 

Carbonate  of  lime  and, 
198. 

Muriate  of,  172. 

Nitrate  of,  176. 

Sesquicartxmate  of,  172. 

Sulphate  of,  173. 
Anhydnms,  173. 
Sodalite,  280. 
Soda-alum.  170. 
Sodium,  Chlorid  of,  172. 
Solfatarite,  170. 
Somervillite,  291. 
Sommite,  291. 
Sordawalite,  450. 
Soufre,  436. 

Spanlalus    dodeeahedms, 
206. 

hexagonus,  205. 

octahedrus,  207. 

peritomus,  207. 

quadratus,  206. 

rhombicus,  207. 

Wollastonii.  206. 
Spar,  BrowD,  213. 

Bitter,  196. 
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Spar,  Blue,  290. 

Pearl,  1%. 

Calcareous,  ld3. 

Tabular,  304. 
Spargelstein,  186. 
Sparkles,  405. 
Sparry  iron,  213. 
^th  chatoyant,  364. 
Spathic  iron,  213. 
SpaiiDius  decolorans,  908. 

reniformis,  304. 

rhomhohedrus,  303. 
Spatum  Gchlenianum,  301. 

gemeUum,  296. 


SUIbit,  Blattriger^. 

Stilpnosiderite,  3a0. 

Stimmiiis  rhombicus,  209. 

StinkzioDober,  433. 

Strahlerz,  236. 

Strahliger  antbophyllit,  312. 

Strahlstein,  309. 

StrahlzeoUth,  268. 

Stream  tin,  363. 

StreUte,312. 

Strontian,  Caibonate  of,200. 

Sulphate  of,  201. 
Strontiane  carbonat^e,  200. 

sulfat6e,  201. 


Herschellianom,  292.    jStrontianite,  200. 


hezagonum,291. 

oieaceum,  29i. 

opalescent  292l 

orthoComum,  293. 

quadratum,  299. 

roseum,  2^. 

triclinatum,296. 

Vesavianum,  297. 

Tolcanieum,  301. 
Spear  pyrites,  405. 
Specular  iron,  381. 
Spelskobalt,  402. 
Speiskobold,  Weisser,  402. 
Sphsmlite,  346. 
Sphsrosideriie,  213. 
Sphene,  360.       [caire,  360. 
Spheoe    titane    silico-cal- 
Spiesglas,  395. 
8piesglanz,Gediegen,  396. 
Spiessglanzbleierz,  412. 
Spiessglanzweiss,  209. 
Spinel,  327. 
Spinellane,  280. 
Spinel  ruby,  327. 
Spinelle  zincifere,  32d. 
Spodumene,  305. 
Spongiform  quartz,  338. 
Sprodglaserz,  417. 
SpTodglanzerz,  417. 
Spumaargenti,  392. 
Stang^nspath,  205. 
Stahlstcin,  213.  i 

Siangonkohle,  443.  | 


Stylobite,301. 
Sarins  acrotomu.s  257. 

hexagonus,  S&7. 

rectangulus,  258. 
Soccin,  438. 

jSuccinum  Electmm,  438. 
Sulphate  of  iron,  177. 
Sulphaied  peroxyd  of  iron, 
178. 

bisulphated  peroxyd  of 
iron,  178. 
Sulphur,  Native,  436. 
Sulphuric  acid,  167. 
Sulphurous  acid,  167. 
SulphurettedHydrogen,166. 
Sunstone,  295. 
Swaga,  169. 
Swinestone,  193. 

Tabular-spar,  304. 
Tapel-spath,  304. 
Talc,  260. 

Talkartiger  diallag,  264. 
Talc-mica,  260—263. 
Talc  graphique,  254. 
Talc  zographique,  260. 
Talk,  260. 

Talk-glimmer,  260, 262. 
Tallow,  Mountain,  439. 
Tantale  oxid6, 370. 
Tantalire,  370. 
Tantaium-ore,   Prismatic, 
370. 


Staphjline- malachite,  Un-  Tantale    oxid6    ytirifere, 


clea\-able.  238. 
SUuroliie,  277,  355. 
SUurotide,  :t55. 
Steatite,  26a 
Steatu.*;  acionlari.%  439. 
Sieinheilite,  :^. 
Steinsalz,  17i- 
Scellite.271. 
STERINEA,  168. 
Siembergiie,  425. 
8Ubixim,418. 
Stibium  rhombicum,  396. 

rhombohedrum,  395. 
Brilblie,  267,268. 

anamorphique,  267. 


(  370. 

I'Tautolite,  336. 
|T6l6sie,  329. 
Tellur,  Gediegen,  395. 
Tellnr-silber,  416. 
iTellure  aurifere  et  plombi 
f(gre,  424. 

auro-argentifSre,  416. 

auro-ferrifere,  395. 

auro-plumbifiSre,  424. 
Telluric  Silver,  416. 
Tellurium,  395. 

Black,  424. 

Foliated,  424. 

Graphic,  416. 


TeUorinm,  Natire,  395. 

YeUow,  39a 
Tellurium  hexagonum,  395. 
Tellurium-gUyice,  4M. 
Tennantite,  413. 
Terenite,  450. 
Tesselite,  276. 
Tetraklasit,  299. 
Tetraphyline,  819. 
Thallite,  313. 
THEIINEA,  436. 
Thenardite,  1*33. 
Thomaonite,  969. 
Thoneisenstein,  380. 
Thorite,  366. 
Thraniite,  379. 
Thulite,  364. 
Thummerstein,  337. 
Thumite,  337. 
Tile  ore,  369. 
Tin,    Cupreous    sulp^arft 
of,  411. 

Oxyd  of,  363. 

Stream,  363. 

Sulphuret  of,  411. 

Wood,  363. 
Tin  ore.  Pyramidal,  363. 
Tin  pyrites,  411. 
Tin  stoue,  363. 
Tincal,  169. 
Titane  anatase,  361. 

oxyd6,  358. 
Titaniferous  cerite,  368. 
Titanite,  358,  360. 
Titanitic  iron,  384. 
Titanium  ore,  358—362. 
Titanium,  Protoiyd  of,  361. 
Topaz,  333. 

False,  338. 

Oriental,  329. 
Topazius  rhombicus,  333. 

Vesuvianus,  334. 
Topazolite,  351. 
Touchstone,  341. 
Tourmaline,  322. 
Trachylite,  346. 
Travestine,  193. 
Traublenblei,  230. 
Tremolite,  309. 
Triclasite,  258. 
Triphane,  305. 
Triphane  .spar,  Axotomoos, 
286. 

Prismatic,  305. 
Triple  sulphuret,  412. 
Triplite,  216. 
Triphyline,  219. 
Triphyllin,219. 
Tripoli,  450. 
Trona,  172. 
Troostite,  303. 
Tufa,  Calcareous,  193. 
Tuff,  Calcareous,  193. 
Tungstatc  of  iron,  373. 
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Tungstate  of  lead,  233. 

of  lime,  208. 
Tungsten,  208. 

oxyd  of,  or   Tongstic 
acid,  209. 
Turmaline,  322. 
Tuimalus,   rhombohednis, 

322. 
Turnerite,  316. 
Turquois,  2^. 

Uranalos  ochraceus,  846. 

quadratus,  246. 
Uran-glimmer,  246. 
Uranius  amorphus,  372. 
XJran-mica,  246. 
Uran-ochre,  246,  372. 
XJran-oxyd,  246. 
XJran-pecherz,  372. 
Urane  oxyd^,  246. 
XJrane  oxydul^,  372. 
Uranic  ochre,  246. 
Uranite,  246. 
Uranium  ore,  372. 
Uran  ium  ,C  upreo-phosphate 
of,  246. 

Phosphate  of,  246. 

Sulphate  of,  180. 

Uncleavable,  372. 
Urao,  171. 

Vanadate  of  lead,  232. 
Variegated  copper,  408. 
VarioTite,  295. 
Varvacite,  377. 
Vanquelinite,  234. 
Vermiculite,  260. 
Vesuvian,  350. 
Velvet  copper  ore,  245. 
Vitreous  copper,  414. 

silver,  416. 
Vitriol,  Blue,  179. 

Green,  176. 

Red,  180. 

White,  179. 
Vitriol-salt  177—179. 
Vitriol um  bicolor,  180. 

Cobalticum,  180. 

Cyprium,  179. 

hexagonum,  178. 

Martiale,  177. 

parasiticum,  178. 

Uranicum,  180. 

Zincicum,  179. 
Vivianite,  220. 
Volcanic  glass,  345. 
Voraulite,  290. 
Vulcan  us  acutus,  273. 

Breusterianus,  274. 

Comptonianus,  215, 

crispans,  271. 

cubicus,  279. 

dodecahedrus,  280. 

dystomus,  284. 


Vulcanus  efflorescens,  277. 
exfolians,  283. 
fascicularis,  268. 
flabelliformis,  274. 
bemiquadratus,  269. 

S melius,  277. 
ivyanus,  283. 
peritomus,  271. 
rhillipedanus,  278. 
quadratus,  276. 
rhombicus,  270. 
rhombohedrus.  282. 
rhomboideus,  267. 
stramineus,  272. 
tenax,  273. 

Thomsonianus,  269.    . 
trapezohedrus,  281. 
Vulpinite,  191. 

Wad,  376,  377. 
Wagnerite,  187. 
Wandstein,  197. 
Wasseikies,405. 
Wavelliie,  188. 
Wavelline-haloide,  Prisma- 
tic, 188. 
Websterite,  450. 
Weissite,  451. 
Weiskupfererz,  407. 
Weissgiltigerz,  418. 
Weisspiesglaserz,  209. 
Wemerite,  299. 
White  antimony,  209. 

copperas,  I78. 

garnet,  i^l. 

iron  pyrites, 405. 

lead  ore,  225. 

nickel,  399. 

vitriol,  179. 
WiUemite,  212. 
Wiluite,  350. 
Wismuthj-Gediegen,  393. 
Wismuthglanz,  426. 
Wismuth  ochre,  210. 
Wismuthsilber,  394. 
Withamite,  315. 
Witherite,  203. 
Woerthiie,  319. 
Wolchonskoile,  451. 
Wolfram,  373. 
Wolframins   rectangnlus, 

373. 
Wollastonite,  206. 
Wood-opal,  344. 
Wood-tin,  363. 
Wurfelerz,  217. 

Xanthite,  350. 
Xenothime,  207. 

Yanolite,  337. 
Yellow  copperas,  178. 

copper  ore,  408. 

gola  glance,  390. 


Yellow  lead  ore,  232. 

tellurium,  2ldO, 
Yenite,  379. 

YtteTde,Phosphorsaure,  207. 
Yttria,  Phosphate  of,  207. 

Columbate  of,  370. 
Yttro-cerile,  2^7. 
Yuro-columbite,  370. 
Yuro-tantalite,  370. 

Zala,  169. 
Zeagonite.  301. 
Zeilanit,  m 
Zelkies,  405, 406. 
Zeolite,  267,  271. 

Foliated,  267,  368. 

Rhombohedral,  282. 

Dodecahedral,  281. 

Efflorescing,  2TJ, 

Diprismatic,  277. 

Radiated,  268. 

Needle,  269. 

Prismatic,  270. 

Feather,  270. 

lyramidal,  276. 
Zeuxite,  451. 
Ziegelerz,  362. 
Zinc,  Carbonate  of,  211. 

oxid6  siUcif(gre,  212. 

hydrate  cuprifHre,  244. 

oxyde    ferrifdre    brun 
rougeatre,  358. 

Dicarbonate  ol^  211. 

Manganesian  oxyd  of, 

Red,  358. 

Red  oxyd  of,  358. 

Selenid  of,  428. 

Silicate  of,  212. 

Silicious  oxyd  of,  212. 

Sulphate  of,  179. 

Sulphuret  of,  42^ 
Zincalus  acrotomus,  212. 

diatomus,  213. 

peritomus,  212^ 

rhombohedrus,  211. 
Zinc-baryle,  211,212. 
Zinc  blende,  429. 
Zincites  flammans,  428. 
Zinkenite,  420. 
Zinkglas,  212. 
ZiDkoxyd,  358. 
Zinkspath,  211. 
Zinnerz,  363. 

Komische,  363. 
Zinnkies,  411. 
Zinnober,  433. 
Zinnstein,  363. 
Zircon,  353. 
Zirconite,  353. 
Zirconia,  Silicate  of,  353. 
Zoisile,  313. 
Zolestein,  201. 
Zurlite,  452. 


UBHATA. 

Pa^  58,  Dote»  4th  line  fh>m  bottom,  for  Bairt,  read  Bduy. 

**     81,  line  4,  omitted  after  mainiet :  "  A  magnetic  needle,  balanced  on  a  piToC, 
affords  a  far^more  delicate  test  of  the  magnetic  susceptibilities  of  a  mineiaL" 
Page  85,  8th  line  fh»m  bottom,  for  hackUff,  read  hackljf. 

"     96,  9th  line  from  ton,  for  minerais,  read  aniwuUs. 

"    147  and  183,  for  oxaiate  of  /tme,  read  oxaiaU  of  iron. 

**    149,  note,  3d  line  from  bottom,  ibr  mineraU^  read  metals. 

"    150  and  216,  for  the  systematic  name  of  HUepoziU^  read  M,  Dmfrtnmi. 

"    150,  for.  Genus  8,  AraaluSj  read  Analus. 

**    150,  7th  line  from  top,  for  Dufresm,  read  Dufrefuti. 

"    153, 14th  line  fh>m  bottom,  for  Brewsterianus^  read  BrtfuUritiwmSn 

"   900,  for  Baryta  mbefaciens^  read  Baralus  rubefaciens. 

"   904,  fe.  9,  for  «,  read  i',  and  for  o,  read  #. 

**   91 1, 9Sid  and  93d  lines  from  top,  transpose  oxy^  of  zinc  and  carhome  acid. 

"  990,  for  &,  in  the  upper  part  or  the  figure,  read  &. 

"   9^  16th  line  fVom  top,  for  stsquaxyd  of  iron,  read  aesquoxfd  tf  mamganrw. 

"   999,  30th  line  from  top,  for  LuzenUj  read  Louisa. 

"   984, 19lh  line  from  bottom,  for  e  read  €. 

"   995,  30th  line  from  top,  for  compssitian,  read  eonstiimeiUs. 

"  394,  lines  90  and  21  from  bottom,  for  a,  a',  y%  read  e,  e',  e^. 

"   373,  figure,  for  a,  read  i. 
Appendix  A. 
Page  7,  6th  line  from  bottom,  in  the  value  of  tan.  |,  for  b-^a  cos.  p,  read  «— ^  cos.  f. 

**     7,  last  line,  for  1+tan.  v— tan.  •',  read  l-f<an. « tan. »'. 

16,  f  19.  prefix  the  negative  sign  to  the  values  of  cos.  X^  cos.  V,  cos.  Z. 

17,  in  the  denominator  of  the  fin4  deduced  value  of  cos.  U^  for  y^i*^,  read  ^'V. 
90,  for  the  denominator  of  the  first  value  of  cos.  L\  substitute 

98,  in  the  value  of  cos.  A",  for  m'(«H-l)-|-fiii,  read  m9(ii^iy^. 

99,  §  35,  h,  in  the  first  value  of  cos.Q",  K)r  m  »',  read  m  m'. 

31,  %  36,  ci,  3,  for  m'^-n-{-\,  read  m'=nr^l. 

32,  S  37,  b,  1,  for  m'=n,  read  »'=n. 

33,  §  38,  b,  opposite  -  ,  form(m-i-l),  read  w"(m-4-l). 

39,  I2th  line  from  top,  for  m^^(n^-l)+n^,  read  \/(w»a?(w«-t-lV{-n»). 

39,  dele  the  negative  sign  before  the  values  of  cos.  sin.  and  tan.  or  |-rY,  |  Y,  \Z. 

40,  3d  and  4th  lines  from  top,  for  xO»,  read  xPn. 

40,  5  48,  2,  for  a  cos.  \Z,  read  a  col,  iZ. 

41,  §  49,  5ih  line  from  bottom,  for  cos.  Z,  («  46,)  read  cos.  T,  (§  46.) 

42,  $  50,  A,  transfer  mPx  from  2  to  3. 

43,  S  52,  for  m'o^  in  the  denominator  of  the  value  of  cos.  Q,  read  m^*. 
43,  in  the  table  opposite  mP  and  wPx  and  under  OP,  for  V(2i»i2cM-l)  and 

V(w"aH-l),  read  -th-ttttt  and      .    ,  ,  .-r^. 

43,  opposite  mP,  and  under  xPn'  tor  n*,  in  the  numerator,  read  n'. 
53,  $  63,*,  2,  for  |m'(3»'4-l  )=jn,  read  iiii'(3>i'--l)=»i. 

56,  S  G5,  opposite  m'P2,  for  \/(in'*aa-|-l),  read  —     ^  -.i-n ' 

56,  4ih  line  from  bottom,  for  mm'a^^n^^  1)t3,  read  mmV(3»qF  l)i3. 

62,  14th  line  from  top,  for  cos.  ^=cot.  \  V tan.y,  read  cos.  i8==col.  |  Vcot.  y. 

63,  §  74,  2d  line,  for  m'Pn',  read  m'Pn'. 
63,  §  75,3,  for -— -p,  read  -j—,P^  • 
GS,  13th  and  14th  line  from  top,  from  A',  Y,  Jr,r,  dele  Y,  V. 
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